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Preface 


dl [es publication is prepared by the Minerals and Metals Sector of Natural 
Resources Canada. Data appearing in this publication are compiled from many 
sources using the best information available to us. This report is intended to pro- 
vide the reader with a digest of general information on the status of the mineral 
industry in Canada. It should not be considered an authority for exact quotation 
or an expression of the official views of the Government of Canada. 


Your comments on the content of this report are welcome. Specific comments can 
be directed to: 


Greig Birchfield 

Minerals and Mining Statistics Division 
Minerals and Metals Sector 

Natural Resources Canada 

580 Booth Street 

Ottawa, Ontario 

K1A 0E4 


Telephone: (613) 995-2277 
Facsimile: (613) 992-5565 


MINERAL INDUSTRY INFORMATION 
CONTACT POINT 


In order to provide our clients with timely access to information describing 
the mineral industry, requests for specific statistical information on the 
mineral industry can be channelled through the contact point provided 
below. Once a request has been received, it will be immediately directed to 
the officer most able to address that request. 


This contact point is: 


Laurie Morrison 

Minerals and Mining Statistics Division 
Minerals and Metals Sector 

Natural Resources Canada 

580 Booth Street, 9th Floor 

Ottawa, Ontario 

K1A 0E4 


Telephone: (613) 992-6767 
Facsimile: (613) 992-5565 
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Introduction 


A: part of its policy, the Government of Canada has made a strong commit- 
ment to the implementation of the principles underlying sustainable develop- 
ment.! The responsibility for progressing toward sustainable development is 
shared across various government departments. To advance this concept in the 
minerals and metals industry, Natural Resources Canada (NRCan) has devel- 
oped a discussion paper on this subject. The paper, entitled Sustainable 
Development and Minerals and Metals — An Issues Paper, was publicly released 
in September. Copies are available in either English or French from the 
Minerals and Metals Sector of NRCan (see note on page 5 of this publication). 


The article entitled General Review of the Canadian Mineral Industry in 1994 
provides a general review of the Canadian economy and the performance of the 
mineral industry during the year. 


Economic recession had slowed the Canadian economy and the mineral industry 
during the early 1990s. However, data for the years 1993 and 1994 have shown 
that the general downward trend has ended and that the mineral industry is 
making modest gains in some areas. In 1994, metal prices that had fallen dur- 
ing most of 1993 rebounded, resulting in an increasing value of production in the 
mineral industry despite some declining production values. The article entitled 
The Mineral Industry in the Canadian Economy — 1994 provides an historical 
perspective of the major economic characteristics of the mineral industry over 
the past seven years and summarizes its continuing importance as part of the 
national economy. 


The first net increase in the number of Canadian mines in operation since 1989 
occurred in 1994 as mine openings and re-openings during that year exceeded 
closures and suspensions. The continuation of this positive direction through 
1995 is summarized in the article Mine Openings and Closings and New 
Developments in Mining in Canada in 1995. The anticipated net gain in both 
the number of operating Canadian mines and the direct employment generated 
as a result provides some ground for optimism in the industry. 


1In 1987 , the World Commission on Environment and Development released a report entitled 
Our Common Future. In this document, also known as the Brundtland Report, sustainable 
development is defined as “development that meets the needs of the present without compromis- 
ing the ability of future generations to meet their own needs.” 
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Notes 


REORGANIZATION AT NATURAL RESOURCES CANADA 


Effective August 16, 1995, a new organizational structure was put in place at Natural 
Resources Canada. The reorganization completes the process begun in Program Review in 
which the government committed to fiscal restraint and to streamlining federal government 
activities. 


The department now comprises four science-based sectors: Earth Sciences; Minerals and 
Metals; Energy; and the Canadian Forest Service. 


Earth Sciences brings together two organizations dedicated to knowledge of Canada’s land- 
mass — the Geological Survey of Canada and Geomatics Canada. The Assistant Deputy 
Minister, Earth Sciences (Marc Denis Everell), is also the department’s Chief Science Advisor. 


The department’s mineral policy functions and CANMET’s minerals, metals and mining labo- 
ratories and related science activity, including the Explosives Branch, are combined to form 
the new Minerals and Metals Sector headed by Ron Sully as the Assistant Deputy Minister. 


Similarly, CANMET’s energy laboratories and related science activity and energy policy func- 
tions and programs together become the new Energy Sector with David Oulton as the 
Assistant Deputy Minister. 


This reorganization will provide a closer integration of science and technology with policy and 


program functions — a model that was already in place in the Canadian Forest Service headed 
by Yvan Hardy. 


New ApDpRESS 


Employees of the former Mining Sector moved from 460 O’Connor Street on June 23, 1995, 
and their new mailing address is: 


Minerals and Metals Sector 
Natural Resources Canada 
580 Booth Street 

Ottawa, Ontario 

K1A 0E4 


To obtain commodity-specific information, contact: 


for Base Metals: 
Tel.: (613) 992-4402 
Fax: (613) 943-8450 


for Coal or Iron: 
Tel.: (613) 992-8179 
Fax: (613) 943-8450 
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for Industrial Minerals: 
Tel.: (613) 992-5199 
Fax: (613) 948-8450 


for Precious Metals: 
Tel.: (613) 992-4404 
Fax: (613) 943-8450 


for Mining Investment: 
Tel.: (613) 992-8205 
Fax: (613) 943-8453 


for International Mineral Relations: 
Tel.: (613) 995-2661 

Fax: (613) 992-5244 

for Minerals and Mining Statistics: 


Tel.: (613) 992-9005 
Fax: (613) 992-5565 


MINING FACTSLINE . . . (613) 947-6767 


Complete information on mining is now at your fingertips. 

The Mining FactsLine features current information on the Canadian mineral industry, some- 
times weeks before it is published. It offers profiles and an outlook for 40 mineral commodi- 
ties, as well as information on exploration, developments and promising deposits in Canada. 


With our new automated fax delivery system, you can access comprehensive mining statistics 
24 hours a day, 7 days a week. 


Just call our interactive on-line terminals from your facsimile phone. Select documents from 
our catalogue and the material will be forwarded to your facsimile machine. 


To access Natural Resources Canada’s Mining FactsLine, dial (613) 947-6767 from your 
facsimile phone. 


CANADIAN MINERALS YEARBOOK 


The 1994 edition of the Canadian Minerals Yearbook reports on the activities of the minerals 
and metals industry over the past year, identifies the predominant economic events of 1994, 
and indicates the major trends in the Canadian economy. 


The leading chapter of the Yearbook provides a general review of the Canadian economy and 
the performance of the mineral industry during the year. Separate chapters address the 
regional and international scenes; mine reserves, developments and promising deposits; min- 
eral exploration; and mine openings and closures. 


The Yearbook’s 33 commodity chapters form the major part of this publication. The subject 
matter spans all stages of industry activity through mining and processing to prices, trade, 
production and consumption. An outlook of the industry’s future is also provided. 


The statistical summary contains over 70 tables which provide statistical data on production; 
trade; consumption; prices; principal statistics; employment, salaries and wages; mining, 
exploration and drilling; transportation; and investment and finance. 


NOTES 5 


Copies of the Yearbook can be purchased from the Canada Communication Group — 
Publishing, telephone: (819) 956-4802, and associated bookstores for $47.95 plus $5.40 for 
shipping and handling. 


SUSTAINABLE DEVELOPMENT AND MINERALS 
AND METALS ISSUES PAPER 


On September 7, 1995, Anne McLellan, Minister of Natural Resources Canada (NRCan), 
released for public discussion an issues paper entitled Sustainable Development and Minerals 
and Metals. 


The Issues Paper explores a range of environmental, economic and social issues within areas 
of federal jurisdiction that are associated with the activities of the minerals and metals 
industry. Examples of issues considered in the paper include mine reclamation, metals recy- 
cling, land access, and Aboriginal participation. A major premise of the paper is the need to 
integrate at the outset economic, social and environmental considerations in decisions. 


NRCan is seeking the views of everyone with a stake in the future of mining in Canada, 
including the industry, associations, other governments, labour, and Aboriginal and environ- 
mental groups. 


Copies of the paper are available from: 


Publications Distribution Office 
Minerals and Metals Sector 
Natural Resources Canada 

580 Booth Street 

Ottawa, Ontario 

K1A 0E4 


Telephone: (613) 992-1108 
Facsimile: (613) 952-7501 


This document is also available on Internet: 


URL http://www.nrcan.ge.ca/nrcanhp_e.html (English) 
URL http://www.nrcan.ge.ca/nreanhp f.html (French) 
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Reviews 


General Review of the Canadian 
Mineral Industry in 1994 


Diana Pilsworth and Kosta Kokkinos 


The authors are with the Minerals and Metals Sector, 
Natural Resources Canada. 
Telephone: (613) 996-8209 


THE CANADIAN ECONOMY 


ee Canadian economy showed unexpected 
strength in 1994 after two years of recession followed 
by two years of relatively slow growth. The real 
growth of 4.5% in Canada’s Gross Domestic Product 
(GDP) exceeded even the most optimistic forecasts. 
Economic expansion began to gather momentum in 
the second quarter of 1994, with real GDP rising dur- 
ing that quarter at an annualized rate of 6.6%, a 
result of resurgent growth in merchandise exports, a 
burst of business investment, and strong domestic 
demand. Although a moderately lower annualized 
rate of 5.6% was recorded in the third quarter, 
growth continued to be buoyant, a reflection of rising 
employment, low inflation and surging real exports. 
Fourth-quarter growth continued to be strong, 
increasing at a rate of 5.9%, or 1.4% over the previous 
quarter. 


As had been the case in 1993, exports continued to be 
a major factor fuelling growth in 1994, largely as a 
result of a lower Canadian dollar, rising resource 
prices, a steady improvement in Canada’s cost- 
competitiveness, and strong international demand. 
Real exports increased 31.8% in the fourth quarter 
which was partially offset by a 23.5% increase in real 
import volumes. The merchandise trade surplus 
reached a record level in 1994 with international 
trade accounting for almost half of the increase in 
real GDP. Aided by a weakened Canadian dollar and 
a flood of exports to the United States, Canada’s mer- 
chandise trade experienced a growth rate of 15.1%, 
the highest level in a decade. As a result, the trade 
surplus reached a record $17.1 billion in 1994, well 
above the $9.5 billion registered in 1993. The United 
States, the purchaser of about 82% of Canada’s mer- 
chandise exports, remained Canada’s principal trad- 
ing partner. 


Merchandise trade, however, is only one component 
of the current account of Canada’s balance of pay- 
ments, the other components being service transac- 
tions, investment income, and transfers. While the 
1994 merchandise trade balance was positive, the 
total current account remained negative as the non- 
merchandise trade deficit was $41.9 billion, roughly 
the same as in 1993. Nevertheless, the current 
account balances in the third and fourth quarters of 
the year proved to be encouraging, falling from the 
higher negative levels reported in the first and 
second quarters. As a result, the current account 
balance for the year dropped to $24.8 billion (the 
smallest deficit since 1988) from the record $30.7 bil- 
lion reported in 1993. 


Another significant feature of the Canadian economy 
in 1994 was the sharp rebound in corporate profits 
before tax. Aided by the continued decline in labour 
costs per unit produced, corporate profits (particu- 
larly those in the resource industries) increased in 
the first quarter of the year by nearly 74% (annual- 
ized), a level not seen since the start of the recession. 
The upward trend continued throughout the year 
and, by the fourth quarter, quarterly operating prof- 
its had passed $20 billion.! Financial ratios that 
measure the profitability of corporate activity (profit 
margins, return on capital, and return on equity) all 
increased steadily during the year. Not surprisingly, 
the highly encouraging upturn in corporate profits 
was accompanied by growth in business investment 
as strong profit levels allowed firms to finance invest- 
ments internally despite increasing interest rates in 
the economy. After the marginal growth of 0.7% in 
1993 followed by slow first-quarter growth of 2.6% 

in 1994, business fixed investment (comprising 
machinery and equipment, and residential and non- 
residential construction) grew at an annualized rate 
of 10.2% in the second quarter as business confidence 
soared to its highest level since 1979. Particularly 
encouraging was the second-quarter growth of 17.3% 
in non-residential construction, which suggested that 
firms were not just replacing and adding machinery 
and equipment, but were also expanding capacity. 
Continued growth in business investment was accom- 
panied by a rise in capacity utilization in the non- 
farm goods-producing industries to 83.0% for the 


1 Tn fact, profits for the first three quarters of 1994 were 
higher than those same profits for the full year in 1993. 
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a 
Figure 1 
Canadian Economic Activity, Percent Change in GDP, 1985-94 
(Factor Cost at 1986 Prices) 
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Source: Statistics Canada. 
Note: Data for 1994 are estimated. 


Figure 2 
Canadian Price Trends, 1985-94 
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year, an increase of nearly 4% over the 1993 level of 
79.8%. 


In spite of rising levels of capacity utilization, a sub- 
dued rate of inflation continued to be a dominant 
feature of the economic environment in 1994. In fact, 
domestically generated inflation, as measured by the 
Consumer Price Index (CPI), remained close to zero 
throughout the year. Blunted by tobacco tax cuts? 
and an economy that still had room to grow, inflation 
as measured by the CPI averaged 0.2% in 1994, the 
lowest level in almost 40 years and down from 1.8% 
in 1993. This encouraging result could be linked to a 
decline in the average compensation per worker, com- 
bined with continued labour productivity increases. 
Despite the strong growth in GDP over the year, unit 
labour costs continued to fall in the third quarter, 
reflecting the downward trend that had begun in 
1992. 


The fact that higher import costs, usually associated 
with a falling dollar, failed to have a significant 
impact on the rate of inflation proved beneficial to 
the economy. Although an acceleration in inflation 
rates was not being predicted, some analysts were 
warning of price pressures beginning to build at year- 
end. 


The low-inflation environment of 1994 was accompa- 
nied by a significant increase in the number of jobs 
created and a decline in the unemployment rate. 
Full-time employment rose by 431 000, the largest 
annual increase in any year since 1987. The season- 
ally adjusted unemployment rate dropped from the 
disappointing 11.4% recorded at the beginning of the 
year to a more satisfactory level of 9.6% for the 
months of November and December. 


The healthy growth in employment experienced in 
1994 helped maintain the level of consumer spending 
throughout the year. In the first quarter of the year, 
consumer spending grew at an annualized rate of 
5.1%, the largest quarterly gain since the early part 
of 1991. Growth rates declined in the second and 
third quarter but rebounded in the fourth quarter 
with an encouraging increase of 4.6%. The year was, 
in general, a good one with consumer spending up by 
3.1% over 1993. 


The upward pull on interest rates that had begun in 
the second quarter of the year continued to the end of 
the year and was more persistent than had been 
expected. The prime rate (the rate that the chartered 
banks charge their most credit-worthy customers) 
rose from 5.5% at the beginning of the year to 8.0% in 
December, and continued to rise during the early 
weeks of 1995. Several factors were believed to be 
responsible for this steady and unexpected climb in 
rates. One of the principal factors was the upward 


2 Even if the impact of the decrease in tobacco prices was 
removed, the 1994 CPI would have only risen by 1.6%. 


pressure originating from the United States where 
the economy was operating at, or above, full capacity. 
During the year, the United States had raised its 
interest rates six times. In addition, the persistence 
of Canada’s high federal debt, estimated to be in the 
$700 billion range, and the political uncertainty sur- 
rounding the situation in Quebec caused global 
investors to take a harder position on Canada’s eco- 
nomic and political problems. To deter a massive 
sell-off of Canadian dollars, interest rates were raised 
as a premium to compensate for the perceived risk. 
Higher interest rates, while providing better returns 
on savings, can lead to a decline in exports and can 
dampen the housing and consumer durables sectors 
of the economy. In December, the Canadian dollar 
slid to US72.03¢, its lowest level since March 1976, 
and continued its slide in the early months of 1995. 
The slowing of the U.S. economy was expected to take 
some pressure off domestic interest rates and, as a 
result, to avert a further slide in the Canadian dollar. 


The economies of most Western industrial nations 
improved during the year. The strong economic 
growth of these powers is important to Canada since 
expanding overseas markets can provide a buffer 
against slowing U.S. demand. In addition, an escala- 
tion in industrial demand overseas inevitably leads to 
an improvement in commodity prices and growth in 
the natural resources sector. 


THE MINERAL INDUSTRY IN 1994 


The mineral industry is vital to the Canadian econ- 
omy. An important part of the Canadian natural 
resource industries, Canada’s mineral industry is 
highly sophisticated with producing mines located in 
all provinces and territories except Prince Edward 
Island. Among the more than 60 minerals that 
Canada produces, the importance of the base metals 
(zine, nickel, copper and lead) is particularly notewor- 
thy. In 1994, all stages of the industry were expected 
to account for about $22.4 billion, or 4.2% (at 1986 
prices) of the country’s GDP. 


Although a portion of Canada’s land area is being 
withdrawn from the mineral inventory for parks or as 
a part of land claim settlements, many thousands of 
square kilometres remain open to the industry for 
further exploration and development. During the sec- 
ond half of the 1980s, a strong focus had been placed 
on the search for precious metals, most notably gold. 
Since 1987, however, there has been a modest recov- 
ery in the level of base-metal exploration expendi- 
tures which, in 1992, exceeded expenditures on pre- 
cious metals for the first time since 1983. 


The search for minerals represents a significant level 
of investment in Canada. Over the last 20 years, 
exploration spending by Canadian companies has 
averaged $600 million per year. Canada is also an 
important target for international exploration capital. 
A recent survey of the intended exploration budgets 


12 MINERAL INDUSTRY REVIEW, FALL 1995 


nee re 


cr SS —————o SS 


Ferrous and nonferrous smelting and refining 


Metallic and nonmetallic mineral manufacturing 


Figure 3 ; 
Gross Domestic Product at Factor Cost at 1986 Prices, 1985-94 
($ billions) | Hi CMineral fuels 
18.0 A 
16.0 - ’4 Mining (including coal) 
14.0- L 
12.04 


10.0 - 


J 


1985 1986 1987 1988 1989 


1990 1990 1992 1993 1994 


Source: Statistics Canada. 
Note: Data for 1994 are estimated. 


of international organizations indicated that nearly 
14% of international exploration capital would be 
directed to Canadian companies. This would put 
Canada in a respectable third place after the United 
States and Chile. 


Canada is the world’s largest exporter of minerals. 
Trade in minerals and mineral products provided a 
significant contribution to the surplus position of 
Canada’s balance of trade for the year. Almost 80% 
of Canada’s minerals and mineral products are 
shipped to other parts of the world, with the United 
States being the principal destination. 


The year was not free of difficulties for the mineral 
industry. Concerns about the environment continued 
to escalate and there remained a general lack of 
understanding and acceptance of the activities of the 
mining and mineral production industry by some sec- 
tors of society. To counter this, the industry set in 
place several major undertakings, including the 
Whitehorse Mining Initiative, to help itself adapt to 
its new circumstances and steer a new course. 


On balance, 1994 was a good year for the mineral 
industry. Powered by producer cutbacks, slowly 
dwindling stock levels, and strong global demand for 
many resource-based products, prices for most base 
metals more than doubled in 1994. As a result, 
Canadian firms found themselves in a very competi- 
tive position to exploit growing opportunities. The 


industry was also aided in 1994 by a low Canadian 
dollar that helped boost the level of mineral exports. 
These factors, when combined with the successful 
restructuring of many mineral-related operations and 
strong growth in the United States, resulted in 
greatly improved profit margins for most of Canada’s 
metal mining industry. In 1994, corporate profits on 
an economy-wide basis surpassed pre-recession 
levels, with the resources industry in general show- 
ing the biggest improvement. This is illustrated in 
one particular study in which the nine mining compa- 
nies surveyed showed total profits of $226.7 million 
in 1994 compared with a $65.4 million loss the year 
before. Profits continued to climb, albeit at a some- 
what slower pace, as 1994 came to a close. 


A new mood of optimism was sparked by the dra- 
matic rise in metal prices and growing confidence in 
the stability of metal markets. This optimism 
encouraged some of Canada’s largest mining compa- 
nies to gear up at year-end to meet the expected rise 
in demand for metals by bringing new mines on line 
or expanding production at existing operations. 
Capacity utilization rates in the mining and quarry- 
ing industries reached 95.3% during the year, while 
rates also increased substantially for primary metals, 
fabricated metals, and nonmetallic mineral products. 
The resulting growth in the value of Canadian pro- 
duction of minerals and metals in 1994 reflected the 
improved economic climate that had occurred during 
the year. 
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CANADIAN MINERAL PRODUCTION 


According to preliminary estimates, the total value of 
production of all mineral commodities, including min- 
eral fuels, rose from $36.6 billion in 1993 to $39.9 bil- 
lion in 1994, an increase of 9.1%. As the table below 
shows, all four commodity groups (metals, nonmetals, 
structural materials and fuels) recorded gains in 
1994. Total production of the non-fuel minerals 
(metals, nonmetals and structurals) grew to $14.5 bil- 
lion, an increase of 8.7% over the 1993 value of 

$13.3 billion. The nonmetals group recorded the 
largest gain in the value of production (21.1%), with 
potash and elemental sulphur being the major con- 
tributors to this increase. They were up by 

$274.1 million (29.0%) and $118.6 million (over 
1300%)3 respectively. Further evidence of generally 
higher commodity prices can be found in the metals 
group. Natural Resources Canada’s Metal Price 
Index, which tracks the monthly prices of copper, 
nickel, lead, zinc, gold and silver, provides an illus- 
tration of this trend. This index, which had reached 
a record low in October 1993, increased steadily 
through December of 1994 to post its highest level 
since October 1990. The total value of metallic min- 
eral production rose by 6.1% from $8.9 billion in 1993 
to $9.4 billion in 1994. Although all metals except 
nickel showed gains in the annual value of produc- 
tion, the only leading metals to actually boost their 
output tonnage were iron ore, uranium and the plat- 
inum group metals. On the other hand, gold, copper, 
zinc, nickel, silver, cobalt and lead all experienced 
reduced volumes of output. 


CANADIAN MINERAL INDUSTRY VALUE OF 
PRODUCTION, 1993 AND 1994 


1993 1994p Change 
($ millions) (%) 
Metals 8 871.3 9 408.4 6.1 
Nonmetals 2ulaeS 2 556.0 Pa 
Structurals 2 347.9 2531.0 7.8 
Total nonfuels 1380.7 14 495.5 8.7 
Fuels 23 214.3 25 388.2 9.4 
Total 36 545.0 39 883.8 9.1 


Sources: Natural Resources Canada; Statistics Canada. 
P Preliminary. 
Note: Numbers may not add to totals due to rounding. 


The value of production for structural materials 
increased by 7.8% from a value of $2.3 billion in 1993 
to $2.5 billion in 1994. The major commodities con- 
tributing to this gain were clay products and cement, 
up by 29.5% and 16.2% respectively. In contrast with 


3 The increase in elemental sulphur was largely a result of 
higher commodity prices. 


the other components of the non-fuel mineral group, 
the structural materials group did not experience 
reduced volumes of output. 


The fuels sector, which includes crude petroleum, 
natural gas, natural gas by-products and coal, 
accounted for nearly 64% of the total value of 
Canada’s mineral production in 1994. The value of 
output of mineral fuels rose from $23.2 billion in 1993 
to $25.4 billion in 1994, an increase of about $2.2 bil- 
lion. Natural gas, continuing its pattern of strong 
growth, recorded the largest gain (21.1%) in the value 
of output. 


Based on value of production (see Figure 4), the top 
ten mineral commodities in 1994 were crude petro- 
leum ($11.75 billion), natural gas ($9.07 billion), nat- 
ural gas by-products ($2.77 billion), gold ($2.45 bil- 
lion), copper ($1.81 billion), coal ($1.80 billion), zinc 
($1.29 billion), potash ($1.22 billion), nickel 

($1.20 billion), and iron ore ($1.11 billion). 


On a provincial basis, Alberta’s contribution to total 
Canadian mineral output represented the largest 
share based on value, amounting to $20.4 billion, or 
51.2%, of the total due to its dominant position in the 
fuel industry. Ontario ranked second with a value of 
$4.9 billion, 12.2% of the total. Saskatchewan 
accounted for $4.1 billion (10.2%), British Columbia 
for $3.9 billion (9.9%), Quebec for $2.8 billion (7.0%), 
and New Brunswick for $0.8 billion (2.0%). The 
remaining provinces and territories accounted for the 
other 7.5%. Mined or quarried minerals (that is, non- 
fuel minerals plus coal) accounted for slightly more 
than 41% of the total value of Canada’s mineral pro- 
duction in 1994. 


LEADING MINERALS 
Gold 


In terms of value, gold is the leading metal produced 
in Canada. After starting 1994 at approximately 
US$387/troy oz, the price of gold remained generally 
stable over the year, averaging $384/oz and closing at 
roughly $379/oz. This was substantially higher than 
the $344/oz recorded in 1992 and the $360/oz 
recorded in 1993. This price level was maintained by 
continued increased demand for this commodity, par- 
ticularly from Far East countries. Higher price levels 
caused an increase in the value of 1994 production to 
$2.5 billion, significantly higher than the $2.3 billion 
recorded in 1993. Nevertheless, the tonnage of gold 
produced in Canada fell to 145 t in 1994 from 153 t in 
1993, far below the record level of 176 t reached in 
1991. The decrease of over 5% between 1993 and 
1994 was the result of a general decline in production 
levels at operations spread across the country. Over- 
all employment in gold mines is estimated to have 
declined slightly, dropping from 8800 in 1993 to 8600 
in 1994. Canada remains the fourth-ranked producer 
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Figure 4 
Value of Mineral Production, Percent Shares by Commodity and by Province, 1993 and 1994 
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of gold in the world, trailing only South Africa, the 
United States and Australia. It is anticipated that, 
as new projects come on line in various regions of the 
country, the annual level of Canadian gold produc- 
tion will increase from the 145 t produced in 1994 to 
over 160 t by 1997, and will remain at that level until 
the year 2000. 


Copper 


Canada is the third largest producer of copper in the 
world behind Chile and the United States. In 1994, 
the tonnage of copper shipped dropped by 17.8% to 
583 000 t from the 710 000 t recorded in 1993. Mine 
production fell from 733 000 t in 1993 to about 

620 000 t, largely a result of mine closures in British 
Columbia caused by weak copper prices at the end of 
1993. Copper prices rebounded to rise consistently in 
1994, closing the year at an average London Metal 
Exchange (LME) price of US$1.35/lb in the month of 
December and averaging $1.04/lb over the year, sig- 
nificantly higher than the 1993 average of $0.87/lb. 
Despite the low prices that prevailed at the beginning 
of the year and the decline in shipments, the value of 
1994 shipments of copper increased from $1797 mil- 
lion in 1993 to $1809 million. Total world copper con- 
sumption rose in 1994 as a result of continued strong 
growth in the United States and parts of Southeast 
Asia and a significant recovery in copper demand in 
Europe. 


Nickel 


Canada and the Commonwealth of Independent 
States (C.I.S.) are the two largest producers of nickel 
in the world, between them producing almost 50% of 
world production. Growing demand for stainless 
steel, which accounts for well over half of the 
Western World’s primary nickel consumption, and an 
improving world economy helped turn nickel prices 
around in 1994. Prices rose from around US$2.50/lb 
at the start of the year to about $3.90/lb as the year 
ended, averaging $2.88/lb over the full year. 
Canadian nickel production decreased in 1994 to 
about 144 300 t from the 178 500 t recorded in 1998, 
and the value of production dropped from $1.219 bil- 
lion in 1993 to $1.208 billion in 1994. Canadian pro- 
duction levels are expected to rebound in 1995 to 
levels above those reached in 1993 and to continue to 
increase to the year 2000. Although worldwide 
stocks of nickel increased in 1994, it is forecast that 
nickel prices will continue to rise into 1995. 


Zinc 


Canada remains the world’s largest producer of zinc, 
although Canadian mine production levels dropped to 
0.961 million tonnes (Mt) in 1994 from 0.991 Mt in 
1993, a decline of about 3%. The value of zinc pro- 
duction rose from $1.230 billion in 1993 to about 
$1.289 billion in 1994, an increase of 4.9%. Zinc 
prices on the LME, which had fallen as low as 41¢/lb 
in the month of April, rebounded to exceed 50¢/lb 


before year-end. It is anticipated that zinc prices will 
average 52¢/lb in 1995. World consumption of zinc is 
expected to increase by 3.5% in 1995 as demand 
strengthens in the United States, Western Europe 
and Southeast Asia. Canadian zinc production 
should increase over the next few years as existing 
mining operations return to production or reach full 
production levels. After 1998, production levels are 
expected to fall as older mines are exhausted. 


Uranium 


Canada, the leading world uranium producer and 
supplier, exports over 80% of its uranium production. 
In 1994, shipments of uranium totalled an estimated 
11 170 t, exceeding by 28.5% 1993 shipments of 

8700 t. The value of 1994 shipments was estimated 
to be $580 million, a 17.7% increase over the previous 
year. Prices of uranium under 1994 export contract 
deliveries rose to $51/kgU, up slightly from 1993 
levels. Spot market price increases seen at the end 
of 1994 provided a hopeful sign for 1995. Canadian 
uranium marketers signed export contracts in 1994 
for some 15 200 t, almost quadrupling 1993 export 
sales orders. Development continued on a number of 
new uranium mining operations in Saskatchewan, 
providing a basis for production and employment in 
this industry that will continue into the next century. 


Silver 


Canada is one of the top six producers of silver in con- 
centrate in the world. Silver is produced in several 
Canadian provinces including Ontario, British 
Columbia, New Brunswick, Quebec and Manitoba, 
normally as a co-product of base-metal mining or gold 
mining. For the fourth consecutive year, shipments 
of silver declined in 1994, falling from 879 t in 1993 
to 708 t, a decrease of 19%, as a result of a continuing 
pattern of production cuts and mine closures. Equity 
Silver, formerly Canada’s largest producer, closed in 
January 1994 due to the depletion of ore reserves. 
LME silver prices averaged US$5.29/oz in 1994, sub- 
stantially higher than the $4.31/oz averaged in 1993. 
Silver prices peaked at $5.75/oz in March but closed 
the year at an average price of $4.78/oz in December. 
As a result of improved silver prices, the value of 
shipments rose by 6.0% to $166 million from the 

$157 million recorded in 1993 despite the reduction in 
tonnage shipped. Silver production is forecast to 
increase to 1300 t by the year 2000 as new base-metal 
and gold mines, such as the Louvicourt and Eskay 
Creek mines, come on stream and reach full produc- 
tion. 


Iron Ore 


Production and shipments of iron ore in Canada 
increased by over 10% in 1994 in response to a grow- 
ing demand for iron ore to support a healthier world 
steel industry. Although the value of iron ore ship- 
ments increased only slightly from $1.054 billion in 
1993 to $1.111 billion in 1994, the tonnage of these 


16 MINERAL INDUSTRY REVIEW, FALL 1995 


shipments rose from 33.2 Mt to 36.9 Mt to reach its 
highest level since 1990. While iron ore prices gener- 
ally continued to decline in 1994, prices of various 
iron ore products are expected to strengthen in 1995. 
Canadian iron ore exports grew by 15% to 30 Mt in 
1994, largely due to increased imports by the United 
States and Western European countries. 


Asbestos 


Canada is the second largest producer of asbestos in 
the world after the C.I.S. No major structural 
changes occurred in the Canadian asbestos industry 
in 1994. Total asbestos shipments were estimated at 
525 000 t, up slightly from a 1993 level of 523 000 t. 
The value of this production rose from $223 million to 
$228 million. Chrysotile asbestos, regarded as the 
form of asbestos least dangerous to human health, is 
the principal form of asbestos produced in Canada. 
After the downturn experienced in production over 
the past several years, it is now expected that, in the 
short term, Canadian chrysotile asbestos production 
will remain generally stable. Asbestos-cement prod- 
ucts are still favoured by many users despite increas- 
ing competition from substitute fibres and steel. 
However, substitute fibres have themselves become 
an object of growing scrutiny for health reasons. 
Canada exports chrysotile asbestos to markets in 
more than 65 countries, with both Latin America and 
Asia representing important, and potentially expand- 
ing, markets. 


Potash 


World potash production increased by 9% in 1993 to 
22.3 Mt KyO, with the majority of this gain being 
made by the world’s top three producers: the C.L.S., 
Canada and Germany. Canadian potash shipments 
rose from 6.880 Mt KgO in 1993 to 8.207 Mt in 1994, 
driven largely by strong offshore markets and 
improved export levels to the United States. Overall 
world consumption of potash rose in 1994 with strong 
demand being led by China, Latin America and the 
United States. Potash, used principally in the prepa- 
ration of fertilizers, is produced in two Canadian 
provinces, Saskatchewan and New Brunswick, with 
Saskatchewan accounting for over 85% of production. 
Canadian potash mines operated at about 68% of 
capacity in 1994, an increase of more than 10% over 
1993. Other major world producers operated at 
capacities between 70% and 90%. 


Salt 


Canadians are the highest per capita consumers of 
salt in the world, primarily due to the use of salt to 
improve driving in wintry conditions. Salt is mined 
in a number of Canadian provinces including Nova 
Scotia, New Brunswick, Quebec, Ontario, Saskat- 
chewan and Alberta. Shipments of salt produced in 
Canada grew from 11.0 Mt in 1993 to 11.7 Mt in 
1994, a rise of over 6%. The value of these shipments 


increased from $280.1 million to $294.7 million over 
that period. Sales of salt are expected to remain 
stable in the medium term. 


Coal 


In 1994, Canada’s coal production reached a record 
level of 72.9 Mt, surpassing the previous high of 

71.1 Mt established in 1991 and exceeding the 1993 
total of 69.0 Mt by 5.6%. Production was up in the 
western provinces (Saskatchewan, British Columbia 
and Alberta), with Alberta reaching a record level of 
35.8 Mt. On the east coast, production fell in the 
provinces of Nova Scotia and New Brunswick. With 
the opening of a new operating mine in Alberta 
scheduled in 1998, Canadian coal production is 
expected to increase to the end of the century. The 
value of coal produced grew to $1.796 billion, higher 
by almost 2% than the $1.768 billion registered in 
1993. While coal prices were generally lower in 1994 
than in 1993, it is expected that prices will rebound 
in 1995. Domestic consumption of coal, used primar- 
ily for the generation of electricity and for steel pro- 
duction, grew to about 51 Mt in 1994, with over half 
of that amount being used by the province of Alberta 
to generate electricity. Canada remains the fourth 
largest coal exporter in the world. In 1994 Canadian 
coal companies exported an estimated 31 Mt with 
much of these exports being directed to Pacific Rim 
countries, notably Japan and South Korea. 


Structural Materials 


The value of structural materials produced in 
Canada, including sand, gravel, cement, clay prod- 
ucts, lime and stone, reached $2.5 billion in 1994, a 
7.7% increase over the level of the previous year. 
Principally as a result of expanded exports to the 
United States and generally increasing construction 
activity in various parts of the country, shipments of 
cement increased by 16% in value and by 12% in ton- 
nage over 1993 to reach $842 million. The construc- 
tion industry benefitted from the national infrastruc- 
ture renewal program initiated in late 1993. In 1994 
the value of building permits increased by 7.5%, the 
first annual increase over the past five years. Both 
non-residential (+9.4%) and residential construction 
(+6.5%) contributed to the pattern of growth; how- 
ever, residential construction, which picked up dra- 
matically in the first six months of 1994, fell back 
during the second half of the year. It is forecast that 
shipments of structural materials will rise as the eco- 
nomic recovery continues into 1995. 


THE CANADIAN MINERAL INDUSTRY 


The mineral industry can be described by the follow- 
ing four stages of processing activity: 


* Stage I: Primary Mineral Production (mining 
and concentrating); 


GENERAL REVIEW OF THE CANADIAN MINERAL INDUSTRY IN 1994 17 
ee aaa 


* Stage II: Metal Production (smelting and 
refining); 


¢ Stage III: Minerals and Metals-Based Semi- 
Fabricating Industries; and 


¢ Stage IV: Metal Fabricating Industries. 


Including all four stages of activity listed above, and 
excluding the oil and natural gas industries, the min- 
eral industry accounted for $22.4 billion, or about 
4.2%, of GDP in 1994. The growth in the value of 
Canadian mineral production in 1994 was reflected 
in increases in the GDP for mining and the down- 
stream industries. Each stage contributed roughly 
an equal share of the 1994 total with primary min- 
eral production contributing 27% and metal produc- 
tion adding 25%. The third and fourth stages, the 
manufacture of semi-fabricated and fabricated prod- 
ucts, accounted for 22% and 26% respectively. 


EMPLOYMENT IN THE CANADIAN 
MINERAL INDUSTRY 


Preliminary estimates for 1994 indicated that total 
employment in the mineral industry (excluding oil 
and gas, but including coal) was about 327 000, 
accounting for 2.5% of total national employment, 
and up by 1.38% from the employment of 323 000 
registered in 1993. Employment in Stage I (metal 
mining, nonmetal mining, quarrying and coal min- 
ing) was estimated at 57 000, roughly the same as in 
1993, while employment in Stage II (nonferrous 
smelting and refining), estimated at 57 000, was 
down by about 3000 from the number recorded in the 
previous year. Total employment in Stages III and 
IV (the semi-fabricating and fabricating mineral 
industries) rose from 206 000 in 1993 to nearly 

214 000 in 1994, an increase of about 4.0%. It is 
expected that, with the anticipated openings and 
re-openings of mining operations, employment in 
Stages I and II will increase somewhat in 1995, 
although not to pre-recession levels. An additional 
9500 Canadians were employed in services incidental 
to the mining and quarrying industries. 


MINERAL INDUSTRY TRADE 


The mineral industry continued to make a significant 
contribution to Canada’s merchandise trade balance. 
Mineral and mineral product exports, including fuels, 
totalled $50.5 billion in 1994, an increase of 15.3% 
from 1993. In 1994, 79.9% of total mineral exports 
went to the United States, 6.1% to the European 
Union (EU), and 4.7% to Japan. Exports of minerals 
and mineral products represented 23.7% of total 
domestic exports. 


Imports of minerals and mineral products, including 
fuels, were valued at $26.0 billion, or 12.9% of total 


Canadian imports in 1994. In terms of net trade, a 
surplus of approximately $24.5 billion was recorded 
for minerals, including fuels. 


The value of exports of non-fuel minerals including 
coal was $31.2 billion in 1994, an increase of 18.8% 
over the corresponding period in 1993. These exports 
included crude minerals, smelted and refined prod- 
ucts, and semi-fabricated and fabricated products. 
The United States was the destination for 68.0% of 
Canada’s exports of non-fuel minerals and coal, while 
the EU and Japan received 9.7% and 7.7% respec- 
tively. Imports of non-fuel minerals and coal in 1994 
amounted to $19.5 billion, or 9.7% of total Canadian 
imports, resulting in a trade surplus for non-fuel 
minerals and coal of about $11.7 billion. 


EXPENDITURES BY THE MINERAL 
INDUSTRY 


Capital expenditure intentions reported by the non- 
fuel mineral industry (including coal) in 1995 totalled 
$3.9 billion. This level of spending, reflecting invest- 
ment intentions collected by Statistics Canada, is 
nearly 24% above the $3.1 billion spent in 1994 on 
construction, machinery and equipment. When 
repair expenditures are included, total investment 
spending planned by the mineral industry was 

$6.7 billion in 1993 (the latest year for which repair 
expenditures are available), compared with $7.3 bil- 
lion in 1992. This level of spending represented 4.2% 
of total capital and repair expenditures within the 
Canadian economy, down from the 4.5% recorded in 
1992 and the 5.7% recorded in 1991. 


Research and Development (R&D) spending inten- 
tions of the non-fuel mineral industry (including coal) 
totalled $292 million for 1993 (the latest year for 
which detailed statistics are available), representing 
5.1% of total R&D spending planned by Canadian 
industries. Total R&D spending in Canada increased 
by 4.8% in 1994 over 1993. When measured as a 
share of GDP, Canada ranked in the middle of the 
G-7 countries with respect to R&D expenditures, 
although Canadian R&D tax incentives are generally 
considered to be among the most favourable of the 
developed countries. 


Total expenditures for non-fuel mineral exploration 
in 1994 were about $630 million, a substantial 
increase from the $477 million spent in 1993 and the 
$385 million spent in 1992. After adjustment for 
inflation, the 1992 level of expenditures had been the 
lowest in Canada since 1967. Nevertheless, Canada 
placed second, after Australia, as a recipient of explo- 
ration investment in 1992. The recovery in explo- 
ration activity was at least partly due to the develop- 
ing interest in Canadian diamond mining potential. 
It is estimated that over $143 million was spent on 
diamond exploration in 1994. The economic impor- 
tance of diamond discoveries, particularly the promis- 
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ing deposits in the Lac de Gras area of the Northwest 
Territories, has yet to be fully assessed. Although 
estimates of base and precious metals in proven or 
probable reserves have declined in 1993, the rate of 
decline decreased sharply for most metals. Taking 
into account the mine production decisions 
announced since 1993, it is anticipated that there 
will be increases in Canadian reserves of several 
major minerals by the end of 1994. 


CAPACITY UTILIZATION IN THE 
MINERAL INDUSTRY 


The capacity utilization rate in the mining and quar- 
rying industries moved upward throughout the year, 
reaching 95.3% in the third quarter, but fell back 
slightly to 92.8% in the fourth quarter. On an annual 
basis, the rate increased to 90.2% from the 86.0% 
recorded in 1993. 


Capacity utilization in the smelting and refining 
industries reached 92.9% in 1994, an increase from 
the 89.7% reported in 1993. Capacity utilization in 
these industries continued to grow throughout the 
course of the year with the 96.7% recorded in the 
fourth quarter surpassing the 95.2% figure for the 
third quarter. The rates in the fabricated metal 
products industry also increased, rising from 73.5% 
in 1993 to 81.5% in 1994. In the nonmetallic mineral 
products industries, these rates increased from 70.4% 
in 1993 to 75.5% in 1994. This strong performance, 
mirrored across all the manufacturing industries, 
was driven by rising domestic demand and increased 
exports of electrical and electronic products. 


CANADA’S ECONOMIC OUTLOOK 
FOR 1995 


Forecasters are expecting real GDP in Canada to 
grow by about 3.8% in 1995, down slightly from 
1994’s robust growth of about 4.5%. Having strug- 
gled out of a recession a mere two years ago, the 
Canadian economy can reasonably expect several 
more years of relatively strong non-inflationary 
growth. In fact, according to the Organization for 
Economic Co-operation and Development, Canada is 
expected to lead the G-7 countries in real economic 
growth over the next two years. Canada is also 
expected to have the lowest inflation rate of any of 
the G-7 countries with forecasts for the rise in the 
CPI ranging from 1.6% to 1.8%. With inflation under 
control and price pressures subdued, wage settle- 
ments should remain steady in 1995. Nonetheless, 
this current economic expansion is vulnerable since 
the growth that occurred in 1994 has been largely 
export-driven, principally due to a U.S. economy that 
appeared to be overheating as 1994 wore on. If U.S. 
demand for Canadian products slows down signifi- 
cantly in 1996 as is being predicted, there is little 


else to take up the slack. Other factors may place 
constraints on economic growth. Government spend- 
ing will continue to shrink, the lack of stability in 
interest rates may cause consumer spending to 
waver, and any decline in exports could be expected 
to have a negative impact on investment by the busi- 
ness sector, a sector that is largely export-dependent. 
Nevertheless, experts generally agree that exports, 
particularly those to the United States, and business 
spending are likely to remain robust throughout 
1995. 


While the depreciation of the Canadian dollar 
vis-a-vis that of the United States has a positive 
effect on the demand for Canadian exports (and thus 
on the merchandise trade surplus), this depreciation 
also has the negative effect of increasing the price of 
imports. This is a matter of concern to consumers 
and businesses since, among all of the developed 
nations, Canada is still the most reliant on imports of 
both business equipment and machinery, and con- 
sumer goods. 


Forecasters differ sharply in their outlook for con- 
sumer spending. Estimates of growth in consumer 
spending in 1995 range from a low of 2.4% to a more 
optimistic 3.8%. While some economists predict that 
consumer spending will be seriously constrained by 
the unpredictability of interest rates, others believe 
that the improving employment picture will boost 
consumer confidence and therefore encourage spend- 
ing. The outcome remains to be seen. 


There is a general consensus that unemployment will 
continue to decline in 1995, probably dropping into 
the 9.0-9.5% range by year-end. This lowering of the 
unemployment rate could lead to a tighter labour 
market in some skill groups but, with the economy 
continuing to grow and with corporate profitability 
expected to remain very healthy, moderate pay 
increases should not be a matter of concern. There is 
no consensus on the direction of interest rates in 
1995, although the general view is that both short- 
and long-term rates will decline very slowly, reflect- 
ing an expected downward trend in U.S. rates and 
sounder financial markets following the referendum. 


There is also uncertainty concerning the exchange 
rate of the Canadian dollar in 1995. Some econo- 
mists have suggested that the dollar could fall to as 
low as US69¢, slightly below the previous record low 
of US69.13¢ set in February 1986. Other forecasts 
vary widely with predictions ranging from a low of 
US70.3¢ to a high of US78.1¢. Unfortunately, the 
political and economic uncertainties hanging over 
Canada will make both the dollar and interest rates 
vulnerable. The pressure resulting from U.S. interest 
rates, which may continue to rise in the short term, 
and the fall of the Mexican peso, combined with the 
threat of Quebec separation and high government 
debts and deficits, all encourage higher rates. In par- 
ticular, concern over Canada’s public and foreign debt 
may force interest rates to move higher, not only to 
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compensate investors for the perceived risk, but also 
to prevent a major sell-off of Canadian dollars. The 
public debt, and in particular the degree of Canada’s 
foreign indebtedness, will be a priority of the highest 
magnitude in 1995. While Canada’s foreign debt in 
the mid-1980s had represented about 30-35% of the 
national GDP, this percentage had risen to about 
46% in 1994. A reversal in this trend will hopefully 
occur in 1995. 


While government debt and political uncertainty 
cloud 1995, many key economic fundamentals look 
favourable. As a result, the outlook for 1995 seems 
reasonably bright with an expectation of relatively 
strong growth driven principally by the export and 
business investment sectors of the economy. 


LOOKING AHEAD FOR THE 
MINERAL INDUSTRY 


The Canadian mineral industry is looking forward 
with cautious optimism to better times in 1995. The 
year opened on a positive note as base-metal prices 
continued their strong upward trend. These price 
increases should be sustained as a result of the 
increased demand expected from Europe and parts of 
the Far East, including Japan. The economies of 
these regions, which have been growing steadily 
healthier, should continue to help fuel demand for 
most of the nonferrous metals. The outlook for the 
industrial minerals sector is also positive. Although 
this sector is expecting continuing pressures from 
China and other competitors, Canada is well posi- 
tioned in terms of its own industrial mineral resource 
base and in terms of its access to U.S. and other 
markets. As is the case with the base metals, contin- 
uing emphasis will be placed on improved cost- 
competitiveness and the further development of 
world markets. 


Canada’s mineral industry is primarily export- 
oriented with as much as 90% of the production of 
some commodities being exported. In this regard, the 
industry’s export capability is enhanced significantly 
by a lower exchange rate for the Canadian dollar. On 
the other hand, a lower dollar will raise the costs of 
imports of machinery and equipment, an increased 
burden for companies that must replace worn-out 
machinery and equipment in order to remain compet- 
itive. As a result, any upward trend in the exchange 
rate for the Canadian dollar in 1995 will tend to 
dampen the level of mineral exports. 


The industry’s improved productivity and financial 
performance in 1994 bodes well for the future. A sus- 
tained period of low prices between 1989 and 1994 
has forced Canadian producers to cut costs and, at 
the same time, to increase productivity. In 1994, for 
example, Canadian zinc producers were among the 
lowest-cost producers in the world. This, in conjunc- 
tion with a low exchange rate for the Canadian dollar 


and low labour unit costs relative to previous years, 
also impacted positively on industry profitability. 

The trend to improved profitability is expected to con- 
tinue in 1995 although, conversely, a rise in the 
Canadian dollar combined with an upward trend in 
interest rates could have negative impacts. The 
mining sector is particularly sensitive to interest rate 
movements as a significant lead-time for capital 
investment is required before the value of reserves 
can be realized. 


The United States will continue to be the major 
market for Canada’s metals and minerals, although 
there were expectations that a slowdown in the U.S. 
economy was likely in 1995 as a result of efforts by 
the Federal Reserve to subdue inflation. 


While prices and factors influencing supply and 
demand tend to vary from year to year, many of the 
challenges currently facing the mineral industry are 
longer term and require an ongoing effort to find solu- 
tions. Among the latter issues are those related to 
the need to ensure the long-term competitiveness of 
Canada’s minerals and metals industry. One of the 
measures undertaken by the industry to maintain its 
competitive edge is an aggressive use of advanced 
technologies. In order to deal with Canada’s harsh 
climate and geological conditions, Canadian mining 
and exploration companies have had to develop new 
and unique mining and exploration methods. Asa 
result of these and other initiatives, Canada, a world- 
class mineral producer with expertise in all facets of 
mining and mining-related services, has been ranked 
third (after the United States and the United 
Kingdom) in the export of technical expertise. It 
would seem that, in many respects, Canadian produc- 
ers face a promising 1995. 


There remain many economic challenges facing the 
industry in the years ahead. There has been a steady 
decline in Canada’s base-metal reserves and, until 
recently, mine closures have greatly outnumbered 
mine openings. While the long-term demand for 
minerals and metals is expected to grow, there is an 
impending shift in the source of supply away from 
traditional producing nations, including Canada, 
towards developing and newly industrialized coun- 
tries. These resource-rich countries have many 
promising deposits which await the right combination 
of financing, technology, and political will and stabil- 
ity. Despite the increased level of exploration activity 
that occurred in 1994, the ongoing depletion of known 
Canadian mineral reserves remains a subject of 
concern. 


The industry must also face increasingly urgent 
demands for adequate protection of the environment 
and the need to recognize and to respond to the fact 
that sustainable development is now a major policy 
goal of the federal administration. Sustainable devel- 
opment is defined in the Brundtland Report as 
“development that meets the needs of the present 
without compromising the ability of future genera- 
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tions to meet their needs.” The concept of sustain- 
able development can be applied to non-renewable as 
well as renewable resources. In the case of minerals 
and metals, the goal of sustainability is related to the 
ability of the industry to find, extract, produce, use, 
re-use and recycle mineral and metal products in the 
most efficient manner while respecting the needs and 
values of other resource users and maintaining the 
health of the environment. There are some key chal- 
lenges that must be faced if the minerals and metals 
industry wishes to make a successful transition to 
sustainable development. This transition will 
require the industry to create outputs that require 
fewer resources to produce, are more energy-efficient, 
and can be more readily recycled. At the same time, 
advances in science and technology must lead to new 
approaches to the prevention of pollution and to a 
more efficient use of Canada’s mineral resources. 
The federal government is drafting a series of com- 
prehensive policy guidelines that are intended to 
support the environmentally responsible develop- 
ment of these resources. 


Against this background, the mining industry con- 
cluded that it needed support, assistance and advice 
within a non-adversarial framework to create a new 
strategic vision and to find solutions appropriate to 
the new economic and environmental realities. Asa 
result, at the suggestion of The Mining Association of 
Canada (MAC), the Whitehorse Mining Initiative 
(WMI) was conceived in the fall of 1992. The intent 
of this undertaking was to move towards an economi- 
cally and environmentally sustainable industry that 
is fully supported by political and community consen- 
sus. MAC proposed highly focussed consultations 
among all the influential policy groups involved, 
including labour organizations, Aboriginal organiza- 
tions, environmental organizations, industry, and 
provincial and federal governments. Full-scale dis- 
cussions began in February 1993 and, in September 
1994, the WMI Leadership Council Accord was 
signed. The Principles and Goals set forth in the 
Accord represent a “major and historic first step 
toward revitalizing mining in Canada. They point to 
changes that can restore the industry’s ability to 
attract investment for exploration and development 
and, at the same time, ensure that the goals of 
Aboriginal peoples, the environmental community, 
labour and governments will be met.” 


The issues facing Canada’s mineral industry as the 
turn of the century approaches remain complex. 
Many of them are international in nature and may 
lie beyond Canada’s sphere of influence. Mineral- 
rich countries that have liberalized their economic 
and political systems in order to attract foreign 
investment will be unlikely to consider reversing this 
strategy to Canada’s benefit. Nor can Canada escape 
the realities of growing international competition. 
While global factors are difficult to control, issues 
within Canada that shape domestic policy and the 
regulatory environment, and which have a major 
impact on the competitiveness of Canada’s minerals 


and metals industry, can and must be addressed. 

The Whitehorse Mining Initiative and the federal 
government’s proposed policy on sustainable develop- 
ment will help ensure that the mineral industry con- 
tinues to be a major contributor to Canada’s economy. 


Note: Information in this review was current as of 
August 18, 1995. 
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TABLE 1. CANADA, PRODUCTION OF LEADING MINERALS, 1993 AND 1994 


a a a a a ee ae i 


Volume 


1993 


1994P 


(000 tonnes except 
where noted) 


METALS 

Gold kg 153 129.0 
Copper 709.7 
Zinc 990.7 
Nickel 178.5 
Iron ore 33 228.1 
Uranium tU 8 696.6 
Silver a 879.1 
Platinum group kg 11 818.9 
Cobalt 2i2 
Lead 183.1 
NONMETALS 

Potash (K20) 6 880.3 
Salt 10 993.0 
Asbestos 523.0 
Peat 830.3 
Sulphur, elemental 7 473.2 
Gypsum 7 563.4 
STRUCTURAL 

MATERIALS 

Cement 9 393.6 
Sand and gravel 238 136.9 
Stone 89 370.3 
Lime 2 379.0 
Clay products -s 
MINERAL FUELS 

Petroleum, crude 000 m3 97 305.5 
Natural gas million m3 128 816.5 
Natural gas by-products 000 m3 30 162.9 
Coal 69 029.0 


Sources: Natural Resources Canada; Statistics Canada. 
. . Not available; P Preliminary. 
Note: Numbers have been rounded. 


145 156.5 


10 518.1 
238 110.4 
91 053.2 
2 390.7 


101 766.9 
138 981.2 
31 497.5 
72 880.0 


Percent 
Change 
1994/1993 


4.5 
7,9 
4.6 
5.6 


Value 
1993 1994p 
($ millions) 

2 285.0 2 447.8 
1 797.0 1 808.8 
1 229.5 1 289.2 
1 219.2 1 202.8 
1 054.4 Wy Woy! 
492.8 580.1 
156.8 166.2 
123.6 158.2 
82.2 139.2 
95.9 123.6 
946.4 1 220.5 
280.1 294.7 
222.8 228.2 
128.8 138.6 
9.0 127.6 
83.0 91.1 
724.1 841.7 
799.2 839.8 
526.0 515.0 
197.5 203.6 
101.1 1SikO 
11 090.6 11 746.7 
7 490.6 9071.3 
2 865.4 2 774.0 
1 767.6 1 796.3 


Percent 
Change 
1994/1993 
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The Mineral Industry in the Canadian 
Economy — 1994 


Kosta Kokkinos and Jane Currie 


The authors are with the Minerals and Metals Sector, 
Natural Resources Canada. 

Telephone: (613) 996-8209 and 992-5798, 
respectively. 


alee article summarizes the mineral industry’s per- 
formance in 1994 and highlights its importance 
within the context of the Canadian economy. Table 1 
(Economic Dimensions of the Minerals and Metals 
Sector) provides an economic snapshot of the mineral 
industry in 1994. The data in the table and in the 
charts accompanying this article include the metals, 
nonmetals, structural materials, coal and uranium 
industries, but exclude petroleum and natural gas. 
The information is presented in terms of four stages 
of processing activity within the mineral industry. It 
should be noted that activities associated with recy- 
cling are an important and integral part of mineral 
industry operations. 


The four stages of processing activity are defined as 
follows: 


* StageI  - Primary Mineral Production 
(mining and concentrating); 

* StageII - Metal Production (smelting and 
refining); 

* Stage III - Minerals and Metals-Based Semi- 
Fabricating Industries; and 

* StageIV - Metal Fabricating Industries. 


The following sections, which briefly discuss industry 
output, employment, productivity, investment and 
trade, illustrate the overall importance of the indus- 
try to the economy, as well as the relative signifi- 
cance of each of the four stages of activity. The 1994 
data are preliminary, while the 1993 figures incorpo- 
rate revisions to the data originally presented in the 
corresponding article in the final (Summer 1994) 
edition of the Mineral Industry Quarterly Report. 


OUTPUT 


Canada leads in the world production of zinc, 
uranium and potash, is second in the world produc- 
tion of nickel, cadmium, elemental sulphur and 


asbestos, and is among the top five producers of other 
important minerals and metals such as aluminum 
(primary metal), lead, platinum group metals, molyb- 
denum, cobalt, copper, titanium concentrates, 
gypsum and gold. 


In aggregate, the value of shipments of minerals and 
mineral products from all four stages of the mineral 
industry totalled $62.8 billion in 1994, a substantial 
increase from the $54.9 billion recorded in 1993. 
Each of the four stages accounted for about one quar- 
ter of the total. Increasing by 14.4%, the value of 
shipments approached the record level of $67.5 bil- 
lion reached in 1989. 


The total value of shipments of minerals and mineral 
products, Stages I and II combined, increased in 1994 
as commodity prices rebounded. Natural Resources 
Canada’s Metal Price Index tracks the monthly prices 
of copper, nickel, lead, zinc, gold and silver. The 
index, which reached a record low in October 1993, 
increased steadily through December of 1994 to post 
its highest level since October 1990. 


It should be noted that the “value of shipments” 
measure for each stage of activity is gross, not net. 
Therefore, since the output of one stage is the input 
for the next stage, there is an element of double- 
counting in terms of value added. Gross Domestic 
Product (GDP) is a measure of output that eliminates 
the double-counting inherent in the “value of ship- 
ments” measure. ! 


In terms of GDP at factor cost (measured on the basis 
of 1986 prices), the minerals and metals industry 
contributed $22.4 billion to the Canadian economy in 
1994.2 This level of output represents an increase of 
4.5% from the 1993 level of $21.4 billion. The contri- 
bution of Stage I to total mining industry GDP 
increased slightly to about $6.1 billion from $6.0 bil- 
lion in 1993, ending a two-year decline. The semi- 
fabricating and fabricating stages of the industry 
recorded higher values of production in 1994, while 
the smelting and refining stage experienced a slight 
decline. 


Including all four stages, the mineral industry 
accounted for 4.2% of total industry GDP in 1994, 
somewhat below its average share of 4.9% for the 
period 1981-93. Within the mining sector (Stage D, 
the nonmetal minerals and structural materials 
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Figure 1 
Value of Shipments, 1994 © 


Mineral Industry — $62.8 billion 


Stage IV: $16.4 billion 
26.1% 


Stage |: $13.5 billion 
21.5% 


Stage Ill: $15.7 billion AAMM Mh 


Stage Il: $17.2 billion 
24.9% 


27.5% 


® Estimated. 
Note: Numbers may not add to totals due to rounding. 


Figure 2 


Monthly Metal Price Index, January 1988 to December 1994 
(Based on Current Dollars) 


(Index January 1988 = 100) 


240 


220 


U.S Index 


Canadian Index 


80 


ASST [OHO PLB TPS GT APE RAH AD TE gL tap Pa 9 a lg a es 
“Jae Wy pee geen [li am: di iis jnlice aha: ge ep alae VOR © 2 eek: GS i © aes es ae Bk eas a ae 


1988 1989 1990 1991 192 1993 1994 


Source: Natural Resources Canada, using London Daily Metal Prices of copper, lead, zinc, nickel, silver and gold. 
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Figure 3 
GDP at Factor Cost, 1994 (in 1986 dollars) 


Mineral Industry — $22.4 billion 
(including coal but excluding petroleum and natural gas) 


Stage IV: $5.8 billion == = ———_ 
26.0% 


Stage III: $5.0 billion 
22.5% 


Note: Numbers may not add to totals due to rounding. 


Stage |: $6.1 billion 
27.1% 


Stage II: $5.5 billion 
24.4% 


commodity groups increased their contribution to the 
GDP, while the metallic minerals group decreased its 
contribution due to declines in gold mines and other 
metal mines. The mining sector (Stage I) has gener- 
ally represented about 30% of mineral industry GDP. 
Across Canada, mining activities form an important 
part of the economic base in 115 communities and 
over 50%, by volume, of rail, lake and sea traffic is 
dedicated to moving minerals and metals from their 
sources through the various stages of the value- 
added chain to the end-user. 


The share of GDP attributed to Stage II remained 
fairly constant between 1988 and 1993 with the 
weakness in the primary steel industry being offset 


by the strength in the smelting and refining industry. 


In 1994, however, Stage II’s contribution to total 
GDP decreased. In contrast to previous years, pri- 
mary steel proved to be the stronger industry while 
smelting and refining decreased slightly. The 
increases in Stages I, III and IV were largely the 
result of the recent strength in the economy. 


EMPLOYMENT 


Preliminary estimates for 1994 indicate that mineral 
industry employment was about 327 000, up 1.5% 
from 323 000 in 1993, the first increase recorded 
since 1989 when the number of jobs peaked at 

422 000. Stages I and II of the mineral industry 
experienced a decline in employment in 1994, while 
Stages III and IV recorded an increase. Overall 
employment in the goods-producing sector, which has 
been on a downward trend since 1989, grew in 1994, 
reflecting a stronger economy. 


The total number of employees in Stage I (metal min- 
ing, nonmetal mining, quarrying and coal mining) 
remained fairly constant at about 57 000 between 
1993 and 1994. In addition, there were approxi- 
mately 7900 people employed in diamond drilling and 
other services incidental to mining operations. 
Employment in Stage II (smelting and refining and 
the primary steel industries) was estimated at 

57 000, or 4.7% less than in 1993. Since 1989, the 
combined mining and smelting and refining indus- 
tries have reduced their workforce by 42 000 employ- 
ees, or 27.1%. 


Stages III and IV (semi-fabricating and fabricating 
mineral industries) continued to recover, posting a 
4.0% increase in employment from 206 000 in 1993 to 
214 000 in 1994. Nevertheless, since 1989, the semi- 
fabricating and fabricating industries have reduced 
their workforce by 53 000 employees, or 19.8%. 


PRODUCTIVITY 


Productivity (as measured by real output, or GDP, 
per employee, usually referred to as labour productiv- 
ity) improved in all four stages of the Canadian 
mineral industry in 1994. Over the past decade or so, 
productivity increases have been very notable in 
Stage I where between 1982 and 1994 GDP per 
employee increased by about 143%, and in Stage II 
where GDP per employee increased by about 142% 
over the same period. Productivity had been on a 
decline in Stages III and IV, but has started to pick 
up in the last three years. In particular, Stage IV in 
1994 posted the most significant increase in produc- 
tivity, about 12% over the previous year. These 
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Figure 4 
Employment, 1994 
(as of June 29, 1995) 


Stage IV: 129 257 
39.5%  ——— ae 


Note: Numbers may not add to totals due to rounding. 


Mineral Industry — 327 471 
(including coal but excluding petroleum and natural gas) 


Stage |: 56 644 
17.3% 


Stage Il: 56 915 
17.4% 


Stage Ill: 84 655 
25.9% 


increases stem not only from reductions in levels of 
employment, but also from extensive improvements 
in mining methods and mining technologies as com- 
panies in the mining industry have been forced to 
deal with two severe economic recessions during a 
time when international competition became more 
vigorous. 


INVESTMENT 


Based on its annual survey of public and private 
investment, Statistics Canada reported that prelimi- 
nary estimates of capital spending by the mineral 
industry (Stages I to IV) on construction, machinery 
and equipment totalled $3.0 billion in 1994, down 
slightly from $3.1 billion in 1993. The decrease in 
expenditure was largely attributable to a significant 
decline in spending by the smelting and refining 
industries. Nonmetal mines, coal mines and primary 
steel industries also contributed to the decrease. 


Since the mid-1980s, the mining, smelting and refin- 
ing, and primary steel industries have been responsi- 
ble for almost 80% of capital expenditure by the 
mineral industry. In 1994, capital expenditure by the 
mining industry (Stage I) was $1.75 billion, which 
was about 60% of the average expenditure level in 
the 1986-93 period. Capital expenditure in the 
smelting and refining and primary steel industries 
(Stage II) was $0.3 billion, which was only 20% of the 
expenditure levels of 1986-92. This reduction reflects 
a declining level of capital investment in new opera- 
tions. For the mineral industry as a whole, capital 
expenditure in 1994 was 62% of the average capital 
expenditure in the previous eight years. Overall, 


capital spending by the mineral industry in 1994 rep- 
resented 2.3% of total capital expenditures in the 
Canadian economy, down from 2.6% in 1993 and 
4.6% in 1990. 


In 1993, repair expenditures in the mineral industry 
totalled $3.7 billion, down from $4.2 billion in 1992 
and 1991. This represented 9.4% of the repair expen- 
ditures made by all sectors of the Canadian economy, 
down from 10.4% recorded in 1992. (Estimates of 
repair expenditures for 1994 are not available at this 
time.) 


TRADE 


Including all four stages of the mineral industry, the 
total value of exports of non-fuel minerals, mineral 
products, uranium and coal rose by 18.8% in 1994 to 
$31.2 billion.4 This figure included crude minerals, 
smelted and refined products, semi-fabricated and 
fabricated forms, as well as waste and scrap for recy- 
cling. Minerals and mineral product exports, includ- 
ing coal and uranium, continued to account for a sig- 
nificant share of total domestic exports, contributing 
14.6% to the total in 1994, down from 14.8% in 1993. 


The proportion and amount of exports to the United 
States increased in 1994, and the United States con- 
tinued to be Canada’s major non-fuel minerals, 
mineral products and coal export market. In 1994, 
$21.2 billion, or 68.0%, of the total minerals and 
mineral products exported went to the United States 
while 9.7% went to the European Union and 7.7% 
went to Japan. 
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Figure 5 
Capital Expenditures, 1994 
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Figure 6 
Exports, 1994 
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Imports of non-fuel minerals, mineral products, ura- 
nium and coal were valued at $19.5 billion in 1994, 
up from the previous year’s level of $16.2 billion. 
Some $13.0 billion, or 66.8%, of imports in 1994 came 
from the United States, 11.7% from the European 
Union, and 2.7% from Japan. 


Overall, the Canadian mineral industry contributed a 
trade surplus of $11.7 billion to Canada’s merchan- 
dise balance of trade in 1994, an increase of $1.6 bil- 
lion from the 1993 mineral trade surplus. Following 
the general pattern of recent years, Stages I and II 
recorded a trade surplus ($14.2 billion in 1994) while 
Stages III and IV recorded a trade deficit (—$2.6 bil- 
lion). 


SUMMARY 


Although the mineral industry turned in a mixed per- 
formance in terms of its relative importance in the 
context of the overall economy in 1994 when com- 
pared to 1993, the sector continues to make an impor- 
tant contribution to the Canadian economy. The 
industry accounted for 4.2% of GDP (the same as in 
1993), 2.5% of national employment (compared to 
2.5% in 1993), and 14.6% of Canadian exports (down 
from 14.8% in 1993). 


With respect to capital investment, the mineral 
industry’s share of the Canadian total continued to 
decline, falling to 2.3% in 1994 from 2.6% in 1993 and 
down from an average of 4.6% during the 1985-90 
period. Nevertheless, expenditures by the mineral 
industry on capital investment continue to represent 
a major component of capital spending within the 
Canadian economy. 


Figures 7-11 at the end of this article provide an 
historical overview of the mineral industry’s perfor- 
mance over the past seven years in terms of the value 
of shipments, GDP, capital investment and repair 
expenditures, employment, and exports. 


REFERENCES 


1 Gross Domestic Product by Industry at Factor Cost repre- 
sents the economic output of the various industries of the 
economy, i.e., it is an industry-based measure of GDP. It is 
a value-added concept in that it measures only the net out- 
put of an industry, namely, the value produced at a given 
stage of production after subtracting the costs of intermedi- 
ate goods and services. Valuation at factor cost represents 
the costs of the factors of production (land, labour and capi- 
tal) that are used in producing the output. The valuation is 
expressed in terms of the expense of the producer, rather 
than of the purchaser. It excludes all indirect taxes, such 
as sales tax, excise tax, customs duties and property taxes. 
Total GDP at factor cost, therefore, equals the sum of the 
values added, i.e., the net contributions made by all indus- 
tries in the economy. Gross Domestic Product can also be 
measured at market prices. This is an expenditure-based 
measure of GDP whereby valuation at market prices is 


expressed in terms of the prices actually paid by the pur- 
chaser. It includes all indirect taxes such as sales tax, 
excise tax, customs duties and property taxes, and also 
reflects the impact of subsidy payments. GDP at Market 
Prices is usually simply referred to as “GDP.” In principle, 
the difference between “GDP by Industry at Factor Cost” 
and “GDP at Market Prices” (or simply GDP) is the compo- 
nent known as net indirect taxes (i.e., indirect taxes less 
subsidies). 


2 In 1990, Statistics Canada converted its constant price 
GDP series to a new base year using 1986 prices. The pre- 
vious base year had been 1981. This change continued the 
policy of updating the time base from time to time in order 
to reflect more recent price structures. Constant price GDP 
estimates provide the necessary data to measure real eco- 
nomic growth from one period to another. By using the 
prices from a particular base year (say 1986 prices), the 
effect due to price changes is removed. 


3 Natural Resources Canada, The Canadian Minerals and 
Metals Industry: Aspects of Competitiveness, 1994. 


4 Asof January 1, 1988, Canadian external trade statistics 
have been classified and reported by Statistics Canada 
according to a new international commodity coding system 
referred to as the “H.S.” or “Harmonized System” 
(Harmonized Commodity Description and Coding System). 
Starting with the year 1988, total exports and imports 
referred to in this article are based on data as reported 
according to H.S. chapter summaries, i.e., those classes or 
commodity chapters that represent the mineral and metal 
product groups. Due to the implementation of the new H.S. 
coding system, as well as other changes in data collection 
and reporting procedures at Statistics Canada, the year-to- 
year historical data may not be directly comparable. The 
breakout of trade data by stage is based on a preliminary 
approximation by the Minerals and Mining Statistics 
Division of the Minerals and Metals Sector, Natural 
Resources Canada. 


Note: Information in this review was current as of 
September 15, 1998. 
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Figure 7 
Mineral Industry, Value of Shipments, 1986-94 
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Figure 8 
Mineral Industry GDP, 1986-94 
Factor Cost at 1986 Prices 
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Figure 9 


Mineral Industry Employment, 1986-94 


(as of June 29, 1995) 
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Figure 10 


Mineral Industry, Capital Expenditures, 1986-94 
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Figure 11 


Mineral Industry Exports, 1986-94 
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Mine Openings and Closings and 
New Developments in Mining in Canada 
in 1995 
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OVERVIEW 


Ae ria information as of July 31, 1995, indicates 
that mine openings will significantly outnumber mine 
closings in 1995. During the year, some 20 mine 
openings (13 new mines and 7 re-openings) and 

5 mine closings (3 suspensions and 2 closures) are 
expected (Tables 1 and 2). The new mines will con- 
sist of 7 gold mines, 3 base-metal mines and 3 indus- 
trial mineral mines. In addition, 2 gold mines and 

5 base-metal mines that previously had suspended 
operations will re-open for production during the 
year. The number for mine closings includes the sus- 
pension of production at 1 gold mine and 2 asbestos 
mines, and the closure of 2 base-metal mines. 


Significant new mines expected in 1995 are: the 
Eastmain gold mine and the Bouchard-Hebert (for- 
merly Mobrun 1100 Lens) zinc-copper-gold-silver 
mine in Quebec; the Eagle River gold mine, the 
Cobatec cobalt operation, and the Street Township 
garnet mine in Ontario; the Photo Lake copper-zinc 
mine in Manitoba; the Contact Lake gold mine in 
Saskatchewan; the Sheerness coal mine in Alberta; 
and the Eskay Creek, QR and Kodiak gold mines, and 
the Mt. Meager pumice mine (Canada’s first) in 
British Columbia. Mine re-openings will include the 
Madsen gold mine, the Redstone nickel mine, and the 
Shebandowan and Lockerby nickel-copper mines in 
Ontario; the New Britannia gold mine and the 
Westarm copper-zinc mine in Manitoba; the Table 
Mountain gold mine in British Columbia; and the 
Faro/Vangorda/Grum mining operations in the 
Yukon. Overall, the most important new mines in 
1995, in terms of value of production and employ- 
ment, are the Bouchard-Hebert base-metal mine in 
Quebec, the Contact Lake gold mine in Saskat- 
chewan, and the Eskay Creek gold mine in British 
Columbia. The most important re-openings are the 
Shebandowan and Lockerby mines in Ontario, and 
the Faro operations in the Yukon, all base-metal 
mines, as well as the New Britannia gold mine in 
Manitoba. 


Two significant mine closures will take place during 
the year. The Geco copper-zinc-silver mine in 
Ontario, which started production in 1957, is sched- 
uled to close in November. The Island Copper mine 
in British Columbia, one of Canada’s largest copper 
mines since 1971, will close in December. Both mine 
closures are the result of ore exhaustion. In addition, 
the British-Canadian and the Beaver asbestos mines 
in Quebec suspended operations in May, and the 
Golden Giant gold mine in Ontario temporarily 
halted production in June as a result of a labour 
dispute. 


In addition to mine openings, there will be at least 

16 significant mine expansions and extension projects 
across Canada in 1995 (Table 2), continuing the 
strong showing of 1994. Total capital expenditure for 
mine openings in 1995 is expected to exceed $450 mil- 
lion, with at least another $250 million for mine 
expansions and extensions. Capital expenditure on 
mine openings, expansions and extensions is 
expected to rise considerably in 1996. 


IMPACT 


Although mine openings in Canada will outnumber 
closings in 1995, a net loss in production capacity is 
expected because of the closure of the Island Copper 
mine on Vancouver Island in December. Through 
mine openings in 1995, Canada is expecting gross 
gains of some 30 500 tonnes (t) of daily ore production 
capacity and some 1980 jobs. However, nearly 

70 700 t of daily capacity and 1420 jobs will be lost 
from mine closures. In all, Canadian mines can 
expect a net loss of over 40 000 t of daily ore produc- 
tion capacity, but a net gain of some 560 jobs in 1995. 
Should the current labour dispute at the Golden 
Giant gold mine in Ontario be resolved before year- 
end, a net gain in mine employment of some 870 jobs 
can be expected in 1995. In addition, mine expan- 
sions and extensions will add significantly to ore 
capacity and ore reserves to offset normal losses of 
ore due to production. In 1995, mine expansions are 
expected to create at least another 120 new jobs at 
Canadian mines. 


The net results of mine openings and closings in 1995 
show that while the closure of a single large mine can 
result in a negative net impact on Canada’s ore pro- 
duction capacity, the opening of a large number of 
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small mines can bring about a positive net impact on 
employment. Also important is the fact that these 
smaller mines are often more widely spread across 
Canada and thus can bring more employment and 
associated socio-economic benefits to more communi- 
ties across the land than a single large mine of equal 
or even larger production capacity can. Moreover, 
the smaller new mines that are brought on stream 
are often of higher grade than the large mines in 
Canada. In the case of copper mines, for example, 
the average copper ore grade at the small 575-t/d 
Photo Lake mine (5.5% copper) in Manitoba is 14 
times higher than that of the 50 000-t/d Island 
Copper mine (0.39% copper) in British Columbia 
(co-product and by-product grades are not included in 
the comparison). Therefore, the opening of a large 
number of small but high-grade mines can generate a 
considerable value of production to offset the closure 
of one or two large mines. 


New DEVELOPMENTS EXPECTED TO 
BECOME MINES IN 1996 


In addition to the new mine openings and 
re-openings in 1995, a considerable number of new 
mining projects have reached an advanced develop- 
ment stage (some have begun construction) and will 
begin production in 1996 or early 1997. Among the 
more promising are Grevet (zinc-copper-silver) and 
St. Onge (wollastonite) in Quebec; Holloway (gold), 
McCreedy East (nickel-copper) and Hawley (wollas- 


tonite) in Ontario; the Bralorne-Pioneer (gold), Mount 
Polley (copper-gold) and Huckleberry (copper-gold- 
silver-molybdenum) projects in British Columbia; and 
Williams Creek (copper) and Brewery Creek (gold) in 
the Yukon. In addition to new mine development 
activities, significant mine expansions and extensions 
that have taken place at or near existing mine sites 
since 1994 will continue into 1996. These expansions 
and extensions not only reflect important exploration 
successes that rival new ore deposits discovered by 
grassroots exploration, but also represent needed 
additions to mine-site or near-mine-site ore reserves 
that will help extend the lives of existing mines. 


OUTLOOK 


With healthy demand continuing for metals, espe- 
cially for copper, nickel, gold and industrial minerals, 
the outlook is bright for 1996. The new gold and 
base-metal mines being brought on stream in Quebec, 
Ontario and British Columbia will be larger in size 
than those that opened in 1995. Although it is too 
early to predict the actual number of base-metal 
mines that will come on stream in the 1996-98 period, 
there are good indications that more new base-metal 
mines will come on stream in Canada, reflecting the 
revival in base-metal mining in Canada that began in 
1994 and 1995. 


Note: Information in this review was current as of 
July 31, 1995. 


TABLE 1. EXPECTED MINE OPENINGS AND CLOSINGS IN CANADA, 1995 
New Mines Mines Re-Opened Mines Suspended Mines Closed 
Province/ Precious Base Other Precious Base Other Precious Base Other Precious Base Other 
Territory Metals Metals Minerals Metals Metals Minerals Metals Metals Minerals Metals Metals Minerals 
Quebec 1 1 - - = S = = 2 = - . 
Ontario 1 1 1 1 3 - 1 - - - 1 = 
Manitoba 1 1 - ~ 1 - - - - - - _ 
Saskatchewan 1 ~ - = = = = = = a i £ 
Alberta ~ - 1 ~ _ = sf = = = = ae 
British Columbia 3 - 1 1 _ - = = = “ 1 = 
Yukon _ = = = 1 = = af = zs bs EZ 
Canada, total by 
commodity group 7é 3 3 2 5 - 1 2 = 2 
Total, Canada 13 7 3 2 


Source: Natural Resources Canada. 
— Nil. 
Note: Information in this table was current as of July 31, 1995. 
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TABLE 5. CANADA, PRINCIPAL STATISTICS OF THE MINERAL INDUSTRY1 BY REGION, 1993 


Mines, Quarries and Oil Wells Activi 


Production and Related Workers Costs Total Activity2 

Establish- Person- Fueland Materials and Value of Value Salaries and Value 

ments Employees Hours Paid Wages Electricity Supplies Production Added Employees Wages Added 

(number) — (number) (000) ($000) ($000) ($000) ($000) ($000) (number) ($000) ($000) 
Atlantic provinces3 77 6 760 14 252 319 424 114 254 516 734 1 604 462 973 474 8774 418 678 971 531 
Quebec 164 8 927 19 477 406 892 201 308 723 768 2 144 890 1219814 12 240 584 605 1 244 875 
Ontario 130 11 869 25 499 605 889 203 833 1116 203 3 924 927 2 604 890 16 224 856 661 2598 196 
Prairie provinces 537 15 565 31 987 761 729 680 255 1981158 20233095 17 571 681 37 063 2178073 17600 453 
British Columbia4 155 6 870 14 932 357 911 182 540 882 070 3 108 985 2 044 376 8 829 476 534 2 056 172 

Yukon and Northwest 

Territories5 21 1 207 2 992 81552 28 819 176 141 633 339 428 379 1 787 120 889 430 919 
Total 1 084 51 198 109 140 2 533 396 1411010 5396075 31649698 24842613 84 917 4635441 24902 147 


Sources: Natural Resources Canada; Statistics Canada. 

1 Cement manufacturing, lime manufacturing, clay and clay products (domestic clays) are included in the mineral manufacturing industry. 2 Total activity includes sales and head offices. 
3 Includes eastern Canada offshore. 4 Includes western Canada offshore. 5 Includes Arctic Islands. 

Note: Numbers may not add to totals due to rounding. 


TABLE 6. CANADA, PRINCIPAL STATISTICS OF THE MINERAL INDUSTRY, 1 1982-93 


Mines, Quarries and Oil Wells Activit 


Production and Related Workers Costs Total Activity2 

Establish - Person- Fueland Materialsand Value of Value Salaries and Value 

ments Employees Hours Paid Wages Electricity Supplies Production Added Employees Wages Added 

(number) (number) (000) ($000) ($000) ($000) ($000) ($000) (number) ($000) ($000) 
1982 1 247 74178 141 070 2 008 439 956296 3768771 29101618 24376 549 123 486 3648004 24 427 308 
1983 1 407 66 629 131 406 1963 773 1022417 3756625 32771 401 27 992 357 113 831 3 687 911 28 012 167 
1984 1 381 69 650 140 567 2 295 256 1 204 008 4 290 972 37 976019 32 481 039 115 790 4106049 32545525 
1985 1 385 66 945 140 092 2 347 084 1264619 4442358 38 127 807 32 420 830 116 383 4421553 32495098 
1986 1 507 64 360 135 055 2 378 524 1 240 371 4 649 767 27 785615 21 895 474 109 433 4445569 22224015 
1987 1276 64 370 138 236 2 444 934 1233806 4870150 30 652 347 24 548 391 107 676 4449357 24803 839 
1988 1 340 67 360 144 551 2 749 351 1 296 757 5 685 034 31777 388 24795 628 110 757 4876209 25100343 
1989 1 262 68 704 148 555 2 985 561 1 349 568 6 065 134 33 555 133 26 135 430 110975 5 232986 26 436 361 
1990 1 235 64 257 139 101 2 940 836 1421569 6014666 34 823 253 27 404 188 105 082 StS3'875 27 672145 
1991 1172 60 366 130 014 2 927 021 1 426 650 5 823 443 30 451 603 23 201 510 100 197 5303856 23517 737 
1992 1103 54 783 117 097 2 733 628 1379309 5694905 30 527 610 23 453 397 89 935 4982563 23694902 
1993 1 084 51 198 109 140 2 533 396 1411010 5 396 075 31649698 24 842613 84917 4635 441 24 902 147 


Sources: Natural Resources Canada; Statistics Canada. amy ts ie 
1 Cement manufacturing, lime manufacturing, clay and clay products (domestic clays) are included in the mineral manufacturing industry. 2 Total activity includes sales 
and head offices. 
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TABLE 7. CANADA, CONSUMPTION OF FUEL AND ELECTRICITY 


IN THE MINERAL INDUSTRY,1 1993 


Unit Metals Industrials2 Total 
Coal 000 t 48 = 48 
$000 1 907 ~ 1 907 
Gasoline 000 litres 14 030 13 292 27 322 
$000 6 380 6 342 12 722 
Fuel oil, kerosene, 000 litres 633 759 206 814 840 573 
diesel oil $000 133 028 59 611 192 640 
Liquefied petroleum 000 litres 98 642 13 745 112 387 
gas $000 19 435 3 048 22 483 
Natural gas 000 m3 108 462 640 297 748 759 
$000 11 494 43 249 54 742 
Other fuels3 $000 22 082 1 584 23 666 
Total value of fuels $000 194 325 113 834 308 160 
Electricity purchased million kWh 10 743 2 459 13 202 
$000 379 974 121 610 501 583 
Total value of fuels and 
electricity purchased in the 
non-fuel mineral industry $000 574 299 235 444 809 743 
Total value of fuels and 
electricity purchased 
in the fuel industry $000 601 267 
Total value of fuels and 
electricity purchased in 
the mineral industry, 
all reporting companies $000 11 411 010 


Sources: Natural Resources Canada; Statistics Canada. 

— Nil; . . Not available. 

1 Cement manufacturing, lime manufacturing, clay and clay products (domestic clays) are 
included in the mineral manufacturing industry. 2 Includes structural materials. 3 Includes 
wood, manufactured gas, steam purchased, and other miscellaneous fuels. 

Note: Numbers may not add to totals due to rounding. 
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TABLE 8. CANADA, COST OF FUEL AND ELECTRICITY USED IN THE NON-FUEL MINERAL 
INDUSTRY,1! 1989-93 


Unit 1989 1990 1991 1992 1993 
METALS 
Fuel $000 254 442 270 811 263 207 212 635 194 325 
Electricity purchased million kWh 13 396 13 097 12 390 11 347 10 743 
$000 398 188 411 002 404 491 399 545 379 974 
Total cost of fuel and electricity $000 652 630 681 814 667 698 612 179 574 299 
INDUSTRIALS2 
Fuel $000 127 612 131 080 124 709 112 093 113 834 
Electricity purchased million kWh 2 548 2 842 2 453 2 485 2 459 
$000 113 108 114 151 114 471 118 004 121 610 
Total cost of fuel and electricity $000 240 720 245 232 239 180 230 096 235 444 
TOTAL MINERAL INDUSTRY 
Fuel $000 382 054 401 891 387 916 324 728 308 160 
Electricity purchased million kWh 15 944 15 939 14 843 13 832 13 202 
$000 511 296 625 153 518 962 517 549 501 583 
Total cost of fuel and electricity $000 893 350 927 046 906 878 842 275 809 743 


Sources: Natural Resources Canada; Statistics Canada. 

1 Cement manufacturing, lime manufacturing, clay and clay products (domestic clays) are included in the mineral manufacturing 
industry. 2 Includes structural materials. 

Note: Numbers may not add to totals due to rounding. 
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TABLE 9. CANADA, EMPLOYMENT, SALARIES AND WAGES IN THE MINERAL INDUSTRY,1 1985-93 


Unit 1985 1986 1987 1988 1989 1990 1991 1992 1993 
METALS 
Production and related workers Number 36 618 34 941 34 329 36 140 37 451 33 895 31 168 27 908 25 762 
Salaries and wages $000 1 288 990 1 308 956 1 327 119 1 539 838 1 707 653 1 674 050 1 627 254 1 532 118 1 374 090 
Annual average salary and wage $ 35 201 37 462 38 659 42 608 45 597 49 389 52 209 54 899 53 338 
Administrative and office workers Number 12 054 11 546 11 167 12 137 11 954 11 353 10 924 9 866 8 976 
Salaries and wages $000 487 398 489 402 489 609 561 205 600 238 603 486 626 302 587 210 532 735 
Annual average salary and wage $ 40 435 42 387 43 844 46 239 50 212 53 157 57 333 59 519 59 351 
Total metals 
Employees Number 48 672 46 487 45 496 48 277 49 405 45 248 42 092 37 774 34 738 
Salaries and wages $000 1 776 388 1 798 358 1 816 728 2 101 043 2 307 891 2 277 536 2 253 556 2 119 328 1 906 825 
Annual average salary and wage $ 36 497 38 685 39 932 43 521 46 714 50 335 53 539 56 105 54 892 
INDUSTRIAL MINERALS2 
Production and related workers Number 12 535 12 376 12 989 12 969 12 976 12 702 11 699 11 107 11 087 
Salaries and wages $000 354 460 361 039 401 626 429 111 440 750 438 725 427 512 427 276 431 540 
Annual average salary and wage $ 28 278 29 173 30 920 33 087 33 967 34 540 36 543 38 469 38 923 
Administrative and office workers Number 4 380 4 887 4 930 4 627 4619 4189 4 139 3 650 3 632 
Salaries and wages $000 148 090 169 237 183 979 189 650 191 558 181 420 186 909 172 477 171 076 
Annual average salary and wage $ 33 811 34 630 37 318 40 988 41 472 43 309 45 158 47 254 47 102 
Total industrial minerals 
Employees Number 16 915 17 263 17 919 17 596 17 595 16 891 15 838 14 757 14719 
Salaries and wages $000 502 550 530 276 585 605 618 761 632 308 620 145 614 421 599 753 602 616 
Annual average salary and wage $ 29 710 30 717 32 681 35 165 35 937 36 715 38 794 40 642 40 941 
MINERAL FUELS 
Production and related workers Number 17 792 17 043 17 052 18 251 18 277 17 660 17 499 15 768 14 349 
Salaries and wages $000 703 634 708 529 716 189 780 402 837 158 828 061 872 255 774 234 727 767 
Annual average salary and wage $ 39 548 41 573 42 000 42 759 45 804 46 889 49 846 49 102 49 102 
Administrative and office workers Number 33 004 28 640 27 209 26 633 25 698 25 283 24 768 21 636 2b di 
Salaries and wages $000 1 438 982 1 408 406 1 330 835 1 376 003 1 455 629 1 408 133 1 563 624 1 489 249 1 398 233 
Annual average salary and wage $ 43 600 49 176 48 912 51 665 56 644 55 695 63 131 68 832 66 232 
Total mineral fuels 
Employees Number 50 796 45 683 44 261 44 884 43 975 42 943 42 267 37 404 35 460 
Salaries and wages $000 2 142 616 2 116 935 2 047 024 2 156 405 2 292 787 2 236 194 2 435 879 2 263 483 2 126 000 
Annual average salary and wage $ 42 181 46 340 46 249 48 044 §2.138 52 074 57 631 60 514 60 514 


TOTAL MINERAL INDUSTRY 


Production and related workers Number 66 945 64 360 64 370 67 360 68 704 64 257 60 366 54 783 51 198 
Salaries and wages $000 2 347 084 2 378 524 2 444 934 2 749 351 2 985 561 2 940 836 2 927 021 2 733 628 2 533 397 
Annual average salary and wage $ 35 060 36 957 37 983 40 816 43 455 45 767 48 488 49 899 49 482 

Administrative and office workers Number 49 438 45 073 43 306 43 397 42 271 40 825 39 831 35 152 33 719 
Salaries and wages $000 2 074 470 2 067 045 2 004 423 2 126 857 2 247 425 2 193 039 2 376 835 2 248 936 2 102 044 
Annual average salary and wage $ 41 961 45 860 46 285 49 009 53 167 53 718 59 673 63 977 62 340 

Total mineral industry 
Employees Number 116 383 109 433 107 676 110 757 110 975 105 082 100 197 89 935 84 917 
Salaries and wages $000 4 421 553 4 445 569 4 449 357 4 876 209 5 232 986 5 133 875 5 303 856 4 982 564 4 635 441 
Annual average salary and wage $ 37 991 40 624 41 322 44 026 47 155 48 856 52 934 55 402 54 588 


EEE 


Sources: Natural Resources Canada; Statistics Canada. 
1 Cement manufacturing, lime manufacturing, clay and clay products (domestic Clays) are included in the mineral manufacturing industry. 2 Includes structural materials. 
Note: Numbers may not add to totals due to rounding. 
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TABLE 10. CANADA, NUMBER OF WAGE EARNERS EMPLOYED IN THE NON-FUEL MINERAL INDUSTRY 
SURFACE, UNDERGROUND AND MILL), 1985-93 


1985 1986 1987 1988 1989 1990 JeSh 1992 1993 
METALS 
Surface 10 093 9 674 9557 9 637 9 358 8 608 7 545 6 550 5 973 
Underground 14 798 13 982 13 747 14 968 16 116 14 454 13 614 12 205 11 281 
Mill Wal ATE Aile285 118025 11 535 Wal SLi 10 833 10 009 9 153 8 508 
Total 36 618 34 941 34 329 36 140 37 451 33 895 31 168 27 908 25 762 
INDUSTRIAL 
MINERALS 
Surface 4 921 5 396 IS) 7/7/ | 5 908 5 744 5 387 4 900 4 553 4 620 
Underground 2 337 Pai 2 234 2173 2201 2 309 2214 ELNES, 2 098 
Mill ©) ZUlT/ 4 868 4 984 4 888 4 981 5 006 4 585 4 429 4 369 
Total 12 535 12 376 12 989 12 969 12 976 12 702 11 699 11 107 11 087 
TOTAL MINERAL 
INDUSTRY 
Surface 15 014 15 070 15 328 15 545 15 102 13 995 12 445 11 103 10 593 
Underground 17 135 16 094 15 981 17 141 18 367 16 763 15 828 14 330 13 379 
Mill 17 004 16 153 16 009 16 423 16 958 15 839 14 594 13 582 We EET 
Total 49 153 47 317 47 318 49 109 50 427 46 597 42 867 39 015 36 849 


Sources: Natural Resources Canada. 
Note: Numbers may not add to totals due to rounding. 


TABLE 11. CANADA, MINE AND MILL WORKERS, BY SEX, EMPLOYED IN THE NON-FUEL MINERAL 
INDUSTRY, 1993 


Mine Workers 


Underground Surface Mill Workers Total 

Male Female Male Female Male Female Male Female 
METALLIC MINERALS 
Gold 4 059 ie) 1 aes} ahtA 1 509 62 6 703 92 
Silver-lead-zinc 1219 4 257 28 497 11 1 973 43 
Uranium 299 10 301 2 536 27 1136 39 
Iron ore 26 1 894 24 2 453 86 Store Wala 
Nickel-copper-zinc1 5 536 31 2 970 74 2 970 99 11 476 204 
Miscellaneous metal mines2 83 - 254 Nie. 254 4 591 21 
Total 1de222 59 5 811 162 8 219 289 251252 510 
INDUSTRIAL MINERALS 
Asbestos 140 = 590 2 979 18 1 709 20 
Peat = _ 568 Si7/ 671 20 1 239 57 
Gypsum 136 - 359 1 81 3 576 4 
Potash 1 356 8 55 1 1 306 28 PEIN, a7, 
Miscellaneous nonmetals3 457 1 296 3 835 23 1 588 27 
Stone — _ OSS 7h) 274 4 1 807 19 
Sand and gravel ~ - 1 126 34 127 - pesos 34 

ae ees ne a ee es a ee eee ee 
Total 2 089 9 4527 93 4 273 96 10 889 198 
ee ee es es ke ee ee ee eee 

Total mining4 eee El 68 10 338 255 12 492 385 36 141 708 


a a  eemummaamnaeeanmmmnenmnmmen 


Source: Natural Resources Canada. 

— Nil. Saae 
1 Includes copper-zinc and nickel-copper mines. 2 Includes molybdenum mines. 3 Includes salt mines. 4 Coal no longer included. Beginning in 
1986, the count of employees for coal, broken down by surface, underground and mill workers by sex, is no longer available. 
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TABLE 12. CANADA, LABOUR COSTS FOR METAL MINES IN RELATION TO TONNES 
MINED, 1991-93 


Average 

Number Average Tonnage Annual Tonnes Wage Cost 

of Wage Total Annual of Ore Mined per per 

Earners Wages Wage Mined Wage Earner  Tonne Mined 

($000) ($) (000 tonnes) ($) 

1991 
Uranium 1 098 55 609 50 646 2 308 2 102 24.09 
Gold 6 463 350 506 54 233 22 851 3 536 15.34 
Silver-lead-zinc 1 553 78 224 50 370 12572 8 095 6.22 
Nickel-copper-zinc1 10 356 538 052 51 956 118 554 11 448 4.54 
Miscellaneous metals2 502 21 332 42 493 16 890 33 645 1.26 
lron ore 1 187 70 798 59 644 98 179 82 712 0.72 
Total 21 159 1 114 520 52 674 271 353 12 824 4.11 
1992 
Uranium 709 41 738 58 869 1 562 2 203 26.72 
Gold 5 490 315 210 57 415 20 842 3 796 1IS42 
Silver-lead-zinc 1 744 77 041 44 175 13 306 7 630 5.79 
Nickel-copper-zinc1 9 389 503 391 53 615 117 601 12 525 4.28 
Miscellaneous metals2 388 16 930 43 634 13 325 34 343 1.27 
Iron ore 1 035 72 346 69 900 81 524 78 767 0.89 
Total 18 755 1 026 656 54 740 248 160 13 232 4.14 
1993 
Uranium 612 31 400 51 307 1 663 2718 18.88 
Gold 5 224 297 819 57 010 19 285 3 692 15.44 
Silver-lead-zinc 1 508 55.351 36 705 8 001 5 305 6.92 
Nickel-copper-zinc1 8 611 450 870 52 360 116 277 13 503 3.88 
Miscellaneous metals2 354 ike SEA 45 190 12 496 35 301 1.28 
Iron ore 945 65 773 69 601 78 741 83 324 0.84 
Total 17 254 917 210 53 159 236 464 13 705 3.88 


eee 


Sources: Natural Resources Canada. 
1 Includes copper-zinc and nickel-copper mines. 2 Includes molybdenum mines. 
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TABLE 13. CANADA, CAPITAL AND REPAIR EXPENDITURES BY SELECTED INDUSTRIAL 
SECTOR, 1993-95 


Capital Expenditures Repair Expenditures! 
Machinery and Machinery and 
Construction Equipment Total Construction Equipment Total 
($ millions) 
Agriculture and 1993 875.1 2 374.9 3 250.1 435.4 1 484.3 1 919.7 
related service 1994p 1 028.2 2 374.8 3 403.0 ae = ae 
industries 1995i 987.1 2 289.8 3 276.9 
1995ri 987.1 2 289.8 3 276.9 
Fishing and 1993 56.4 VHS 133.9 40.5 162.1 202.6 
trapping 1994p 53/1 78.2 131.9 or “ae : 
1995) 53.7 78.3 132.0 
1995ri Soi 78.3 132.0 
Logging and 1993 108.6 66.4 175.0 58.2 139.6 197.8 
forestry 1994p 102.6 343.0 445.6 a6 466 ac 
1995i 141.4 216.9 358.3 
1995ri USH7 430.6 562.3 
Mining2 1993 8 051.7 918.6 8 970.4 419.7 2 351.0 2 770.8 
1994p 10 570.6 1 234.6 11 805.2 te ei: wt 
1995i 10 659.1 1 746.9 12 406.1 
1995ri 1OR8i75:5 1 747.3 12 622.8 
Manufacturing 1993 1 881.2 11 896.4 WG} ATS 1 185.9 7 434.2 8 620.1 
1994p 2 468.9 13 004.2 15 473.1 iy Cee ge 
1995) 2 374.1 15 857.4 18 231.4 
1995ri 2 934.1 16 384.2 19 318.3 
Construction 1993 PUSS 1 605.4 1 881.1 62.2 1 020.6 1 082.8 
1994p 285.3 1 661.0 1 946.3 ae _ we 
1995i 285.1 1 660.0 1 945.1 
1995ri 291.9 1 700.7 1 992.6 
Transportation 1993 2673.5 2 249.5 4 923.1 1 539.3 3 512.4 SiOST/ 
and storage 1994p 3 838.0 2 766.2 6 604.2 me sus a 
1995) 4 153.2 SIZ56ro) 7 409.8 
1995ri 3 636.9 3 692.0 7 328:9 
Communications 1993 8 968.1 7 297.0 16 265.1 1 709.0 ZEOTAEZ 4 580.1 
and other utilities 1994p 7, 509r 6 812.5 14 371.6 sane a a6 
1995i 8 263.0 7 242.3 15505:3 
1995ri 8117.9 7 245.3 15 363.1 
Wholesale and 1993 1 336.1 3 630.8 4 966.8 624.1 1 280.0 1 904.1 
retail trade 1994p 2 327.6 4 579.5 6 907.1 Bec are au 
1995i 1) 70335 3 733.4 5 436.9 
1995ri 1 965.4 3 951.8 5 917.1 
Other3 1993 18 739.0 1Si596e2 34 335.0 6 355.3 2 783.8 9 139.1 
1994p 18 267.4 18 290.9 36 558.1 ane ae Ms 
1995i 1965722 18 916.9 38 574.0 
1995ri 20 118.7 18 018.6 38 137.4 
Housing 1993 32 575.8 = S21070.0 4177.3 = 4177.3 
1994p 34 279.9 = 34 279.9 os ae ae 
1995i 33) 1564 - 33 156.1 
1995ri S278Sa = 32 783.1 
Total 1993 75 541.2 45 712.7 121 253,9 16 606.9 23 039.2 39 646.1 
1994p 80 781.2 51 144.8 131 926.0 ay zee Dae 
1995i 81 433.5 54 998.4 136 432.0 
1995ri 81 896.0 55 538.6 137 434.6 
Mining as a 1993 10.7 2.0 7.4 25 10.2 7.0 
percentage 1994p 13.1 2.4 (Sh) as le ae 
of total 1995i dow 3.2 9.1 
1995ri 13:3 ht 9.2 


Source: Statistics Canada. 

—Nil; . . Not available; P Preliminary actual; i Intentions; ‘i Revised intentions. 

1 Repair data are not available for 1994 and 1995. 2 Includes mines, quarries and oil wells. 3 Includes finance, real estate, 
insurance, commercial services, institutions and government departments. 

Notes: Numbers may not add to totals due to rounding. Capital and repair expenditures are based on the 1980 Standard 
Industrial Classification. 
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TABLE 14. CANADA, CAPITAL AND REPAIR EXPENDITURES IN MINING? BY PROVINCE 
AND TERRITORY, 1993-95 


Capital Expenditures Repair Expenditures! 
Machinery and Machinery and 
Construction Equipment Total Construction Equipment Total 
($ millions) 

Newfoundland 1993 1 029.9 8.0 1 037.9 x x 149.8 
1994p PeSiOnr, lates 1 385.0 = ws 
1995i 1) SVAEhT/ 79.6 1 45333 
4gg95ri 1 362.1 77.8 1 440.0 

Nova Scotia 1993 66.8 44.9 alr Sh 53.9 57.1 
1994P PENT 40.1 63.8 £3 aR ‘ 
1995i 35.1 33.2 68.3 
1995ri 222 PS 49.5 

New Brunswick 1993 x x 53.4 x x 85.8 
1994P x x x 
1995i x x x 
1995ri x x x 

Quebec 1993 SRO 70.0 Solel 24.5 227.0 Pays, 
1994p 310.2 119.5 429.7 oS - oat 
1995i 396.0 152.1 548.1 
1995ri 389.4 159.2 548.7 

Ontario 1993 319.0 133.6 452.6 54.3 348.7 402.9 
1994P SH All 2 200.5 SiAiat hE oh, ie site 
1995i 428.0 272.4 700.3 
1995ri 471.1 309.8 780.9 

Manitoba 1993 x x 119.9 cis 74.0 75.4 
1994p OTs 27.9 Ueieus - 
1995i 82.1 41.7 123.8 
1995ri 140.5 44.4 184.9 

Saskatchewan 1993 760.4 67.3 827.6 26.8 141.3 168.1 
1994p 928.4 106.0 1 034.4 ee or ae 
1995i 889.7 2537, 1Od5.4: 
1995ri 938.5 150.8 1 089.3 

Alberta 1993 4 762.1 415.3 LOW WE TALS: 174.5 822.6 997.1 
1994p 6 085.4 586.6 6 672.0 a? Ae! me 
1995i 6 124.3 781.2 6 905.5 
1995ri 6 166.0 WALA 6 877.1 

British 1993 641.6 127.4 769.0 Vi2a 411.0 523.1 

Columbia 1994p 1 283.3 114.1 1 397.4 F “a 
1995i 1 240.2 218.2 1 458.4 
1995ri 1 284.7 220.9 intel9)s\7/ 

Yukon 1993 x x x 0.3 uous 15.6 
1994p x x x i 2h, se 
1995i x % % 
1995ri x ne x 

Northwest 1993 34.4 Bra 39.7 6.1 38.3 44.3 

Territories 1994p 59.7 A 66.8 “es ae ane 
1995i 53.4 12.1 65.5 
1995ri SVT 14.0 CA 

Total Canada 1993 8 051.7 918.6 8 970.4 419.7 2 SOLO 2770.8 
1994p 10 570.6 1 234.6 11 805.2 ete nnd a 
1995i 10 659.1 1 746.9 12 406.1 
1995ri 10 875.5 1 747.3 12 622.8 


SS ee ees St eee ee ee 


Source: Statistics Canada. 

. . Not available; P Preliminary actual; ilntentions; ri Revised intentions: x Confidential. 

1 Repair data are not available for 1994 and 1995. 2 Includes mines, quarries and oil wells. 

Notes: Numbers may not add to totals due to rounding. Capital and repair expenditures are based on the 1980 Standard 
Industrial Classification. 
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TABLE 15. CANADA, CAPITAL AND REPAIR1 EXPENDITURES IN MINING AND MINERAL MANUFACTURING 


INDUSTRIES, 1992-95 
oA ee eee a eer a 


1992 1993 1994p 1995i 1995Ki 
Capital Repair Total Capital Repair Total Capital Capital Capital 
eR gn eee SSSI 
($ millions) 
MINING 
Metal mines 
Gold 294.2 226.7 520.8 298.8 244.5 BASS 547.0 677.3 7ig8 
Copper and copper-zinc 192.3 INS 1/ 451.0 265.2 245.8 510.9 218.6 256.2 330.0 
Nickel-copper x x x x x x x x x 
Silver-lead-zinc 104.7 101.4 206.1 60.2 84.7 heya ies 74.9 85.2 
Uranium 79.7 47.3 127.0 x x x xX x x 
lron ASi.3 Palas) 348.6 84.4 203.4 287.8 x 186.6 188.4 
Other metal mines x x x x x x 19.9 10.4 12.2 
Total 1084.9 1073.4 2158.4 1 100.1 iOS 2 Za Sics 1209.7. 163829 1764.9 
Nonmetal mines 
Asbestos x x x x x x x x x 
Peat 8.7 als 20.3 4.2 3.0 UD IQA 6.5 9.3 
Gypsum 12.4 15.6 28.0 122 Aet 25:3 14.0 23.6 20.8 
Potash TESS ozo 210.0 90.2 TAIL 217.9 91.8 127.4 117.6 
Salt x x x x x x x x x 
Other nonmetal mines 8.8 14.0 22.8 10.3 13.9 24.2 Ou7, 13.0 9.7 
Coal U2 293.9 466.6 264.4 Boze 596.6 209.6 337.0 342.9 
Total 352.8 SSi7al 909.9 481.8 572.2 1 054.1 415.4 578.1 557.8 
Quarries and sand pits 27.8 68.1 96.0 36.4 72.9 109.3 122.0 98.8 WAERI/ 


Crude petroleum and naturalgas 4607.3 1025.1 5632.4 7 308.6 993.0 8 301.6 9897.9 98942 9991.7 
Service industries incidental 


to mineral extraction 34.1 57.3 91.4 43.4 SiS 124.8 160.2 202.1 128.7 
Total mining industries 6107.0 2781.0 8888.0 8970.4 2770.8 11741.1 11 805.2 12406.1 126228 


MINERAL MANUFACTURING 


Primary metal industries 


Primary steel 390.7 1094.1 1484.8 227.4 662.8 890.3 174.3 315.8 539.9 
Steel pipe and tube mills 39.9 62.2 102.1 55.6 60.3 115.9 57.4 75.6 61.8 
Iron foundries 34.5 58.3 92.7 56.8 68.7 256 72.0 74.3 106.9 
Smelting and refining 873.3 601.6 1474.9 502.6 646.3 1148.9 152.8 318.7 320.3 
Aluminum rolling, casting 
and extruding 47.8 SOS, 103.6 90.6 58.4 149.0 101.7 53.3 72.3 
Copper and copper alloy, roll- 
ing, casting and extruding 8.1 8.3 16.4 15.6 IAZ lets Ue 12.0 18.0 
Metal rolling, casting and 
extruding 36.1 36.8 72.9 60.4 33.4 93.8 18.2 82.4 97.9 
Total 1430.2 1917.2 3347.4 1009.0 1542.1 PSS 593.6 93220 1217.0 
Nonmetallic mineral products 
Clay products als 8.1 19.8 9.6 asl 16.6 om 9.8 10.4 
Cement 53.4 71.0 124.4 Sirs 80.3 131.6 52.9 66.8 62.1 
Concrete products 24.7 34.8 59.5 O51) 36.0 (NS) 59:3 56.6 65.6 
Ready-mix concrete 41.9 85.9 127.8 50.7 99'S 150.5 74.0 49.7 262.7 
Glass and glass products 31.7 26.6 58.3 36.1 24.2 60.4 82.4 101.0 93.7 
Abrasives 8.4 Wes Bye, 6.0 14.2 20.2 tae 5.8 9.2 
Lime Dil 13.3 19.0 10.3 16.6 26.9 12.3 15s 13.0 
Other nonmetallic mineral 
products 48.2 64.3 HAS 36.7 70.0 106.7 87.5 129.1 1OdS 


Total PAS. Fi 321.6 547.2 236.2 348.3 584.5 380.7 433.9 618.0 
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TABLE 15 (cont'd) 


1992 1993 1994p 1995i 19951 
Capital Repair Total Capital Repair Total Capital Capital Capital 


($ millions) 


Metal-fabricating industries 
Power boiler and heat 


exchanger 10.5 Sf 16.2 16.2 8.8 25.0 17.4 16.9 20.1 
Fabricated structural metal 26.8 19.9 46.7 18.0 20.7 38.7 50.2 49.0 42.5 
Ornamental and 

architectural metal 16.4 14.8 31.2 17.1 16.5 33.6 32.0 36.4 46.4 
Metal stamping, pressing 

and coating 93.4 85.8 179.1 120.0 91.8 211.8 83.0 96.3 120.2 
Wire and wire products 54.7 Sis; 113.2 65.1 UA 132.6 40.3 21.3 40.0 
Hardware, tool and cutlery 78.3 40.7 118.9 44.5 38.8 83.2 62.8 T1525 93.8 
Heating equipment 8.8 6.6 15.4 13.9 GD 20.3 10.8 6.1 6.9 
Machine shops 27.4 16.6 44.0 28.9 17.3 46.2 114.9 63.3 65.0 
Miscellaneous metal 

fabricating 43.0 20.5 63.5 46.3 33.8 80.0 20.4 30.0 29.9 

Total 359.3 269.1 628.4 369.9 301-5 671.5 431.8 434.9 464.9 
Petroleum and coal products 
Refined petroleum products 627.0 305.5 932.5 367.8 STARS 739.1 387.1 404.5 415.6 
Other petroleum products 4.4 there 16.1 25.6 29.2 54.9 19.6 5.6 25 
Total 631.4 317.1 948.5 393.4 400.5 793.9 406.6 410.2 428.1 


Total mineral manufacturing 
industries 2646.6 2825.0 5 471.5 2008.5 2592.4 4601.1 1,812.7, 22102 “27260 


Total mining and mineral 
manufacturing industries 8753.6 5606.0 14359.5 109789 5363.2 16342.2 136179 146173 15 350.8 


Source: Statistics Canada. 

P Preliminary actual; i Intentions; "i Revised intentions; x Confidential. 

1 Repair data are not available for 1994 and 1995. 

Notes: Numbers may not add to totals due to rounding. Capital and repair expenditures are based on the 1980 Standard Industrial 
Classification. 
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TABLEAU 9. EMPLOIS, TRAITEMENTS ET SALAIRES DANS L'INDUSTRIE MINERALE1 AU CANADA, DE 1985 A 1993 


Unité de 
mesure 1985 1986 1987 1988 1989 1990 1991 1992 1993 
METAUX 
Employés de la production et des activités connexes nombre 36 618 34 941 34 329 36 140 37 451 33 895 31 168 27 908 25 762 
Traitements et salaires milliers de $ 1288 990 1 308 956 1 327 119 1 539 838 1 707 653 1 674 050 1 627 254 1 532 118 1 374 090 
Moyenne annuelle des traitements et salaires $ 35 201 37 462 38 659 42 608 45 597 49 389 52 209 54 899 53 338 
Employés de l'administration et de bureau nombre 12 054 11 546 11 167 12 137 11 954 11 353 10 924 9 866 8 976 
Traitements et salaires milliers de $ 487 398 489 402 489 609 561 205 600 238 603 486 626 302 587 210 532 735 
Moyenne annuelle des traitements et salaires $ 40 435 42 387 43 844 46 239 50 212 53.157 57 333 59 519 59 351 
Total, métaux 
Employés nombre 48 672 46 487 45 496 48 277 49 405 45 248 42 092 37 774 34 738 
Traitements et salaires millers de$ 1776 388 1 798 358 1 816 728 2 101 043 2 307 891 2 277 536 2 253 556 2 119 328 1 906 825 
Moyenne annuelle des traitements et salaires $ 36 497 38 685 39 932 43 521 46 714 50 335 53 539 56 105 54 892 
MINERAUX INDUSTRIELS2 
Employés de la production et des activités connexes nombre 12 535 12 376 12 989 12 969 12 976 12 702 11 699 1 et ROY 11 087 
Traitements et salaires rs de $ 354 460 361 039 401 626 429 111 440 750 438 725 427 512 427 276 431 540 
Moyenne annuelle des traitements et salaires $ 28 278 29 173 30 920 33 087 33 967 34 540 36 543 38 469 38 923 
Employés de l'administration et de bureau nombre 4 380 4 887 4 930 4 627 4619 4 189 4 139 3 650 3 632 
Traitements et salaires milliers de $ 148 090 169 237 183 979 189 650 191 558 181 420 186 909 172 477 171 076 
Moyenne annuelle des traitements et salaires $ 33 811 34 630 37 318 40 988 41 472 43 309 45 158 47 254 47 102 
Total, minéraux industriels 
Employés nombre 16 915 17 263 17 919 17 596 17 595 16 891 15 838 14 757 14719 
Traitements et salaires milliers de $ 502 550 530 276 585 605 618 761 632 308 620 145 614 421 599 753 602 616 
Moyenne annuelle des traitements et salaires $ 29 710 30 717 32 681 35 165 35 937 36 715 38 794 40 642 40 941 
COMBUSTIBLES 
Employés de la production et des activités connexes nombre 17 792 17 043 17 052 18 251 18 277 17 660 17 499 15 768 14 349 
Traitements et salaires milliers de $ 703 634 708 529 716 189 780 402 837 158 828 061 872 255 774 234 727 767 
Moyenne annuelle des traitements et salaires $ 39 548 41 573 42 000 42 759 45 804 46 889 49 846 49 102 49 102 
Employés de l'administration et de bureau nombre 33 004 28 640 27 209 26 633 25 698 25 283 24 768 21 636 21111 
Traitements et salaires milliers de $ 1 438 982 1 408 406 1 330 835 1 376 003 1 455 629 1 408 133 1 563 624 1 489 249 1 398 233 
Moyenne annuelle des traitements et salaires $ 43 600 49 176 48 912 51 665 56 644 55 695 63 131 68 832 66 232 
Total, combustibles 
Employés nombre 50 796 45 683 44 261 44 884 43 975 42 943 42 267 37 404 35 460 
Traitements et salaires milliers de$ 2142616 2 116 935 2 047 024 2 156 405 2 292 787 2 236 194 2 435 879 2 263 483 2 126 000 
Moyenne annuelle des traitements et salaires $ 42 181 46 340 46 249 48 044 52 138 52 074 57 631 60 514 60 514 
TOTAL, INDUSTRIE MINERALE 
Employés de la production et des activités connexes nombre 66 945 64 360 64 370 67 360 68 704 64 257 60 366 54 783 51 198 
Traitements et salaires milliers de $ 2347 084 2 378 524 2 444 934 2 749 351 2 985 561 2 940 836 2 927 021 2 733 628 2 533 397 
Moyenne annuelle des traitements et salaires $ 35 060 36 957 37 983 40 816 43 455 45 767 48 488 49 899 49 482 
Employés de I'administration et de bureau nombre 49 438 45 073 43 306 43 397 42 271 40 825 39 831 35 152 33 719 
Traitements et salaires milliers de $ 2074 470 2 067 045 2 004 423 2 126 857 2 247 425 2 193 039 2 376 835 2 248 936 2 102 044 
Moyenne annuelle des traitements et salaires $ 41 961 45 860 46 285 49 009 53: 16% 53 718 59 673 63 977 62 340 
Total, industrie minérale 
Employés nombre 116 383 109 433 107 676 110 757 110 975 105 082 100 197 89 935 84 917 
Traitements et salaires milliers de$ 4421553 4 445 569 4 449 357 4 876 209 5 232 986 5 133 875 5 303 856 4 982 564 4 635 441 
Moyenne annuelle des traitements et salaires $ 37 991 40 624 41 322 44 026 47 155 48 856 52 934 55 402 54 588 


Sources : Ressources naturelles Canada; Statistique Canada. 


$ : dollar. 


1 La fabrication du ciment, de la chaux, de l'argile et des produits d'argile (argiles canadiennes) est incluse dans l'industrie de fabrication de produits minéraux. 2 Comprend les matériaux de 


construction. 
Remarque : Les chiffres ont été arrondis. 
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TABLEAU 6. PRINCIPALES DONNEES STATISTIQUES SUR L'INDUSTRIE MINERALE? AU CANADA, DE 1982 A 1993 


Activité dans les mines, carriéres et puits de pétrole 


Employés de la production 


et des activités connexes Cotts Activité totale2 
: Heures - Combus-  Materiaux et Valeur 
Etablisse- personnes tibles et fournitures dela Valeur Traitements Valeur 
Année ments Employes payées Salaires électricité utilisés production ajoutée Employés et salaires ajoutée 
(nombre) (nombre) (milliers) (milliers (milliers (milliers (milliers (milliers (nombre) (milliers (milliers 
de dollars) dedollars) de dollars) de dollars) de dollars) de dollars) de dollars) 
1982 1 247 74178 141 070 2 008 439 956296 3768771 29101618 24376549 123 486 3648004 24 427 308 
1983 1 407 66 629 131 406 1 963 773 1022417 3756625 32771401 27992 357 113 831 3687911 28012 167 
1984 1 381 69 650 140 567 2 295 256 1204008 4290972 37976019 32 481 039 115 790 4106049 32545 525 
1985 1 385 66 945 140 092 2 347 084 1264619 4442358 38 127 807 32 420 830 116 383 4421553 32495098 
1986 1 507 64 360 135 055 2 378 524 1240371 4649767 27785615 21 895 474 109 433 4445569 22224015 
1987 15276 64 370 138 236 2 444 934 1233806 4870150 30 652 347 924 548 391 107 676 4449357 24803 839 
1988 1 340 67 360 144 551 2 749 351 1296757 5685034 31777 388 24795 628 110 757 4876209 25100 343 
1989 1 262 68 704 148 555 2 985 561 1349568 6065134 33555963) 26. 1351430 110 975 5 232986 26 436 361 
1990 }) Bas 64 257 139 101 2 940 836 1421569 6014666 34 823 253 27 404 188 105 082 51338755 selena S 
1991 VN 60 366 130 014 2 927 021 1426650 5823 443 30 451603 23201510 100 197 Bice ee: | A eni7 787/ 
1992 1103 54 783 117 097 2 733 628 1379309 5694905 30 527610 23 453 397 89 935 4982563 23694902 
1993 1 084 51 198 109140 2533396 1411010 5396075 31649698 24842613 84 917 4635 441 24902 147 


Sources : Ressources naturelles Canada; Statistique Canada. 


1 La fabrication du ciment, de la chaux, de I'argile et des produits d'argile (argiles canadiennes) est incluse dans l'industrie de fabrication de produits minéraux. 2 L'activité 
totale comprend les centres de vente et les siéges sociaux. 
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TABLEAU 5. PRINCIPALES DONNEES STATISTIQUES SUR L'INDUSTRIE MINERALE1 AU CANADA, PAR REGION, EN 1993 


Activité dans les mines, carriéres et puits de pétrole 
Employés de la production et 


des activités connexes Coits Activité totale2 
’ Heures - Combus- = Materiaux et Valeur 
Etablisse- personnes tibles et fournitures de la Valeur Traitements Valeur 
Région ments Employés payées Salaires électricité utilisés production ajoutée Employés et salaires ajoutée 
(nombre) (nombre) (milliers) (milliers (milliers (milliers (milliers (milliers (nombre) (milliers (milliers 
de dollars) de dollars) de dollars) de dollars) de dollars) de dollars) de dollars) 
Provinces de |'Atlantique3 WE 6 760 14 252 319 424 114 254 516 734 1 604 462 973 474 8774 418 678 971 531 
Québec 164 8 927 19 477 406 892 201 308 723 768 2 144 890 1219 814 12 240 584 605 1 244 875 
Ontario 130 11 869 25 499 605 889 203 833 1116 203 3 924 927 2 604 890 16 224 856 661 2 598 196 
Provinces des Prairies 537 15 565 31 987 761 729 680 255 1981158 20233095 £17571 681 37 063 2178073 17600 453 
Colombie-Britannique4 155 6 870 14932 357 911 182 540 882 070 3 108 985 2 044 376 8 829 476 534 2 056 172 
Yukon et Territoires du 
Nord-Ouest5 21 1 207 2 992 81 552 28 819 176 141 633 339 428 379 1 787 120 889 430 919 
Total 1 084 51 198 109 140 2 533 396 1411010 5396075 31649698 24 842613 84917 4635441 24902 147 


Sources : Ressources naturelles Canada; Statistique Canada. 

1 La fabrication du ciment, de la chaux, de l'argile et des produits d'argile (argiles canadiennes) est incluse dans l'industrie de fabrication de produits minéraux. 2 L'activité totale comprend 
les centres de vente et les sieges sociaux. 3 Comprend la zone au large de la cote est. 4 Comprend la zone au large de la cote ouest. 5 Comprend I'archipel Arctique. 

Remarque : Les chiffres ont été arrondis. 
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TABLEAU 4. PRINCIPALES DONNEES STATISTIQUES SUR L'INDUSTRIE MINERALE1 AU CANADA, EN 1993 


Employes de la production et 


Activité miniere 


des activités connexes Cotts Activité totale2 
Code , Heures - Combus- Matériaux et Valeur 
dela Etablisse- personnes tibles et fournitures dela Valeur Traitements Valeur 
CT ments Employés payées Salaires électricité utilisés production ajoutée Employés et salaires ajoutée 
(nombre) (nombre) (milliers) (milliers (milliers (milliers (milliers (milliers (nombre) (milliers (milliers 
de dollars) dedollars) de dollars) de dollars) de dollars) de dollars) de dollars) 
METAUX 
Or 0611 50 6795 14803 382 991 128 468 511 644 2 092 674 1 452 562 8 810 501 214 1 442 510 
Argent-plomb-zinc 0614 I 2016 4 455 93 157 36 539 449 811 741 638 255 288 3 134 157 265 255 803 
Uranium 0616 4 a 74s) 2 426 56 921 36 478 66 037 531 068 428 553 1 467 74178 427 048 
Fer 0617 5 3 484 Gas 219 083 137 942 335 349 984 332 511 041 4 648 296 304 512 192 
Nickel-cuivre-zinc 0612, 0613 20 11 680 24 749 596 214 222 266 1 751 646 4017 285 2 043 372 15 892 844 034 2 066 644 
Mines de métaux divers3 0615 5 612 1 307 25 724 12 606 29 637 122 400 80 157 787 33 830 81 024 
0619 
Total partiel 91 25 762 55 453 1 374 090 574 299 3 144 124 8489397 4770973 34 738 1 906 825 4 785 221 
MINERAUX INDUSTRIELS 
Amiante 0621 3 1) 28) 3677 73 664 29 584 57 289 233 710 146 837 2 253 100 082 147 478 
Tourbe 0622 59 1 296 2 840 32 027 5 981 27 168 161 416 128 267 1 624 42 646 128 500 
Gypse 0623 10 580 1318 Pail PANE) 7 877 16772 81 255 56 606 698 26 335 56 363 
Potasse 0624 14 2 754 6 041 123 418 103 692 116 411 970 668 750 564 3 657 174 845 747 835 
Non-métaux divers4 0625, 0629 31 1615 3 558 65 885 31618 60 378 385 794 293 798 2 268 97 307 293 181 
Pierre 081 WZ 1 826 4115 69 399 31 870 86 019 365 508 247 620 2 448 96 920 250 176 
Sable et gravier 082 108 1 287 2 955 45 934 24 822 58 559 245 135 161 753 1771 64 481 165 139 
Total partiel 334 11 087 24 505 431 540 235 444 422 596 2 443 485 1 785 445 14719 602 616 1 788 672 
COMBUSTIBLES 
Charbon 063 33 7 194 14754 333 529 123 809 365 233 1658 114 1 169 069 8 861 419 352 1 211 128 
Pétrole brut et gaz naturel 0711 626 TUS 14 429 394 238 477 458 1 464 121 1QOSSiOSie liz liliZ26 26 599 1706648 17117126 
Total partiel 659 14349 29 183 727 767 601 267 1 829 354 20716816 18286 195 35 460 2126000 18328 254 
Total, industrie minérale 1 084 51 198 109 140 2 533 396 1 411010 5 396 075 31649698 24842613 84917 4635 441 24 902 147 


Sources : Ressources naturelles Canada; Statistique Canada. 
CTI : Classification type des industries. 

1 La fabrication du ciment, de la chaux, de l'argile et des produits d'argile (argiles canadiennes) est incluse dans l'industrie de fabrication de produits minéraux. 2 L'activité totale comprend les centres de 
vente et les sieges sociaux. 3 Comprend les mines de molybdéne. 4 Comprend les mines de sel. 
Remarque : Les chiffres ont été arrondis. 
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TABLEAU 3. PRIX DES METAUX, EN 1995 


Janvier Février Mars Avril Mai Juin Juillet Aoit 
CUIVRE 
Electrolytique, producteur des E.-U., f. Ab. a l'affinerie, ¢ US 142,542 136,584 141,364 137,074 129,924 139,739 139,826 139,728 
Electrolytique, COMEX, 1°é position, ¢ US 139,910 USI) 70721 139,044 133,997 127,934 137,759 138,003 137,774 
Electrolytique, prix agréé pour la catégorie «A» ala LME, ¢ US 136,483 130,528 132,632 131,701 125,795 135,834 139,510 137,749 
PLOMB 
Producteur en Amérique du Nord, ¢ US 42,484 41,542 41,503 41,512 41,392 41,545 41,646 41,999 
Comptant a la LME, ¢ US 30,220 26,282 26,543 27,578 27,036 27,736 28,191 28,269 
ARGENT 
Handy & Harman, ¢ US par oz troy 476,357 469,526 464,826 552,421 555,250 535,273 517,079 539,587 
ZINC 
Amérique du Nord, haute teneur spéciale, ¢ US 60,855 55,838 54,515 55,289 54,017 52,018 52,444 51,234 
OR 
Londres, cours cotés en apres-midi, $ US par oz troy 378,550 376,640 382,120 391,031 385,219 387,559 386,233 383,655 
NICKEL 
Courtiers a New York, cathode, $ US 4,530 4,036 3,566 3,530 3,402 3,744 4,072 4,202 
Comptant a la LME, $ US 4,351 3,858 3,416 3,356 3,280 3,570 3,899 4,057 
PLATINE 
Londres, cours cotés en apres-midi, $ US par oz troy 413,807 413,968 416,898 448,503 436,436 438,530 433,631 425,052 
ALUMINIUM 
Comptant a la LME, ¢ US 93,465 86,915 81,876 83,869 79,954 80,742 84,369 85,653 


Sources : Metals Week; The Northern Miner. 

¢ US : cent américain; $ US : dollar américain; COMEX : Commodities Exchange, Inc.; E.-U. : Etats-Unis; f. ab. : franco a bord; LME : Bourse des métaux de Londres; oz troy : once troy. 
Remarques : Sauf indication contraire, les prix sont exprimés en livres. La moyenne du taux de change aux Etats-Unis est de 1,4129 pour janvier, 1,4005 pour février, 1,4074 pour mars, 
1,3759 pour avril, 1,3608 pour mai, 1,3772 pour juin, 1,3609 pour juillet et 1,3549 pour aout. 
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TABLEAU 2. CANADA : PRODUIT |INTERIEUR BRUT REEL AU COUT DES FACTEURS SELON LES INDUSTRIES ASSOCIEES A LA 


FABRICATION DE PRODUITS MINERAUX, EN PRIX DE 1986, SUR UNE BASE ANNUELLE ET TRIMESTRIELLE (PRIX DESAISONNALISES EN 
TAUX ANNUELS), EN 1994 ET 1995 


Variations en 


pourcentage 
1994 1994 1994 1994 1994 1995 1995 2e trim. de 1995 
Industrie Année 1e° trim. 2e trim. 3e trim. 4e trim. 1er trim. 2e trim. 1er trim. de 1995 


(millions de dollars) 


INDUSTRIE DE METAUX DE 


PREMIERE FUSION 7 554,9 7 269,9 7 428,0 7 759,7 7 761,9 7 813,8 7 536,0 -3,6 
Acier de premiere fusion 2105355 24585,7. 2 578,4 2 721,4 2 728,4 erent 2 569,7 —5,9 
Tubes et tuyaux d'acier 694,2 607,5 659,2 762,2 747,9 699,4 698,2 —0,2 
Fonderies de fer 431,5 411,0 426,6 439,5 448,9 470,4 452,0 —3,9 
Fonte et affinage de métaux non 

ferreux 2,.83%3 2 733,6 2 849,5 2 886,1 2 880,0 2 947,5 2 871,1 —2,6 


INDUSTRIE DE FABRICATION 
DE PRODUITS MINERAUX 


METALLIQUES 6 068,8 5 704,6 5 950,0 6 187,1 6 433,4 6 524,0 6 409,7 -1,8 
Chaudiéres et éléments de charpente 1 064,3 954,7 1 016,4 1 085,2 1 200,8 1 150,1 lea tes ar4 0,1 
Produits minéraux métalliques 

d'ornements et d'architecture 625,3 605,5 631,0 629,8 635,0 640,6 611,4 —4,6 
Produits minéraux métalliques 

emboutis, matricés et enrobés 323-2 eZee 1 306,2 a EeCion Io} Ub YS) 1 388,1 1 338,0 —3,6 
Fils et produits tréfilés 520,3 505,9 512,1 521,0 542.3 545.7 540,5 —1,0 
Articles de quincaillerie, outils et 

coutellerie 903,4 839,8 904,2 917,4 952.2 1 019,1 956,9 -6,1 
Appareils de chauffage 189,6 178,1 185,8 190,1 204,4 209,1 201,9 -3,4 
Ateliers d'usinage 808,8 758,4 781,4 846,9 848,4 873,0 902,6 3,4 
Autres produits minéraux métalliques 633,9 604,8 612,8 645,2 672,8 698,3 706,7 2 
INDUSTRIE DE PRODUITS 
MINERAUX NON METALLIQUES 2 598,5 2 455,0 2 586,6 2 649,5 2 702,9 2 709,5 2571,9 —5,1 
Ciment 35,5 337,9 370,9 388,3 404,9 473,3 383,6 —19,0 
Produits de béton 318.6 302,1 314,7 321,6 335,9 833°5 342,6 2,8 
Béton prét a l'emploi 404,2 388,6 412,8 412,9 402,6 388,7 403,2 3,7 
Verre et produits en verre 610,6 590,9 606,2 617,9 627,4 612,5 580,9 — Se 
Divers produits minéraux non 

métalliques 812,5 775,9 803,3 823,0 847,8 827,7 795,7 —3,9 


Source : Statistique Canada. 
trim. : trimestre. 
Remarque : Les chiffres ont été arrondis. 
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TABLEAU 1. CANADA : PRODUIT INTERIEUR BRUT REEL AU COUT DES FACTEURS SELON L'INDUSTRIE, EN PRIX DE 1986, SUR UNE 
BASE ANNUELLE ET TRIMESTRIELLE (PRIX DESAISONNALISES EN TAUX ANNUELS), EN 1994 ET 1995 


Variations en 


pourcentage 
1994 1994 1994 1994 1994 1995 1995 2e trim. de 1995 
Secteur de l'industrie Année 1eF trim. 2é trim. 3e trim. 4é trim. {er trim. 2é trim. {er trim. de 1995 
eee ee ee SS ee ee eee 
(millions de dollars) 
ENSEMBLE DE L'ECONOMIE 531 950,7 521 315,0 529 387,7 535 876,4 541 224,3 541 700,5 540 381,5 —0,2 
Secteur commercial 
Agriculture il arAre 11 109,5 ial eva il SERVES) 11 410,4 Til! 283)5 11 048,7 —1,6 
Péche et piégeage 937,0 952,8 1 033,7 1 002,6 758,9 850,3 813,9 —4,3 
Foréts 2 738,9 2 734,1 2 732,9 2 724,8 2 763,9 Qfe3e 2 660,1 —2,3 
Mines, carriéres et puits 
de pétrole 22 680,6 21 450.4 22 460,4 23 395,2 23 416,0 23 554,5 23 509,5 —0,2 
Industrie miniére 5i6sins 5 367,9 5 618,3 5 758,1 5 804,9 5 921,6 5 859,7 —1,0 
Mines d'or ul eae 1 602,9 1 524,2 1 442,7 1 459,4 W433al 1 511,8 5,5 
Mines de fer 457,8 442,7 446.8 502,7 439,0 445,4 429,9 —3,5 
Autres mines de métaux 1 863,7 1 664,3 1 852,2 1 897,2 2 041,2 2 151,6 2 032,3 —5,5 
Mines d'amiante 88,6 83,0 84,1 92,9 94,4 104,8 89,7 —14,4 
Mines de sel 171,9 171,4 172,8 169,1 174,3 Wids2 147,6 —15,8 
Autres mines de non-métaux 599,5 542,0 610,7 645,4 599,9 674,8 619,6 —8,2 
Mines de charbon 948,5 861,6 927,5 1 008,2 996,7 936,8 1 028,9 9,8 
Pétrole brut et gaz naturel 13 990,4 13 612,8 13 841.8 14 115,8 14 391,0 14 617,3 14 889,2 1,9 
Carriéres et sabliéres 454,1 421,9 449,8 468,1 476,6 467,8 4924 5.3 
Services reliés a l'extraction 
des minéraux 2 598,8 2 047,9 2 550,6 S105 3t2 2 743,5 2 547,9 2 268,3 —11,0 
Fabrication 97 976,8 93 526,3 96 645,8 99 411,0 102 322,2 103 294,5 101 729,0 —1,5 
Construction 29 350,2 28 438,1 29 387,3 29 598,3 29 976,5 29 330,3 28 312,3 —3,5 
Transport et entreposage 23 281,0 22 541,8 PSN Sha 23 638,6 23 823,9 23 785,6 23 794,3 0,0 
Communications 21 358,6 20 834,6 21 165,4 21 534,3 21 899,7 22 265,0 22 580,5 1,4 
Autres services publics 16 755,9 17 127,0 16 822.6 16 783,1 16 290,5 16 338,0 17 095,3 4,6 
Commerce de gros S221 31 081,7 31 984,3 32 566,0 33 211,7 33 384,2 33 043,5 —1,0 
Commerce de détail S2tolD 15 32 121,8 32 437,5 32 449,7 33 052,4 32 794,0 32 504,6 —0,9 
Finances, assurances et biens 
immobiliers 84 155,4 84 022,7 84 020,3 84 129,3 84 461,2 84 243,0 85 065,8 1,0 
Services aux collectivités, aux 
entreprises et aux personnes 64 368,3 63 112,2 63 971,6 64 867,5 65 520,6 65 721,6 66 289,8 0,9 
Secteur non commercial 
Services gouvernementaux 33 358,4 33 514,9 33 460,7 33 296,9 33 160,6 33 065,1 32 817,9 —0,7 
Services aux collectivités et 
aux personnes 54 624,3 54 354,8 54 607,9 54 759,5 54 774,1 toy. Say ay ay ss 54 810,5 0,1 
Autres industries et services non 
commerciaux 4 381,0 4 392,1 4 384,0 4 365,7 4 381,7 4 340,4 4 305,7 —0,8 


cee cee ene ism pct erasing gg ae SD 


Source : Statistique Canada. 
trim. : trimestre. 
Remarque : Les chiffres ont été arrondis. 
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TABLEAU 2 (fin) 


Exploitation 


miniére Emplacement 


Province 


Capacité 


de 


production 


Emploist 


Date d'ouverture, 
de réouverture, 
d'agrandissement, 
de fermeture 
temporaire ou 
définitive 


Type de 


mine 
ou 


d'usine 


Principaux 
produits 


Sociétés 
exploitantes 


Observations 


Autres minéraux 


Quinsam Campbell River 


FERMETURES TEMPORAIRES 
Métaux précieux 


Golden Giant Marathon 


Autres minéraux 


Mines British 
Canadian et 
Beaver 


Thetford Mines 


FERMETURES  DEFINITIVES 
Métaux communs 


Division Geco Manitouwadge 


Island Copper Port Hardy 


C.-B. 


Ont. 


QC 


Ont. 


(tonnes/jour) 


1 650 


3 000 


14 000 


3 700 


50 000 


104 


330 


480 


240 


455 


1992 a 1997 


le 17 juin 


le 27 mai 


mi-novembre 


décembre 


C.O. et 
Sout. 


Sout. 


C.O. 


Sout. 


C.O. 


charbon 


or 


amiante 


Cuivre, Zinc, 
argent 


Cuivre, or, 
molybdéne 


Ressources Hillsborough 
Limitée 


Hemlo Gold Mines Inc. 


LAB Chrysotile, Inc. 


Mines et Exploration 
Noranda Inc. 


BHP Minerals Canada 
Ltd. 


La production de charbon s'est 
accrue, passant de 550 000 t en 
1993 a 600 000 t en 1994. La 
société projette d'accroitre, au coit 
de 14,1 millions de dollars, sa 
production de charbon pour qu'elle 
puisse atteindre 1,2 Mt d'ici 1997. 
Ces travaux créeront 100 emplois 
additionnels au site minier. 


En raison d'une greve de 

230 travailleurs syndiqués, la 
production a été interrompue le 
17 juin 1995. 


La non rentabilité des deux mines 
a suspendu la production en mai 
1995. Leur capacité de production 
combinée s'établissait a 70 000 t/a 
de fibres d'amiante. A court terme, 
les pénuries de fibres en prove- 
nance de ces deux mines seront 
atténuées par la production 
maximale aux mines Black Lake et 
Bell de la société et par l'utilisation 
des réserves de stock actuelles. 


La mine fermera définitivement par 
suite de |'épuisement du minerai. 
La Division Geco avait commencé 
l'exploitation du gisement en 1957. 
C'était une mine importante de 
métaux communs en Ontario. 


La mine est censée fermer a cause 
de |'épuisement du minerai. 
L'exploitation du gisement Island 
Copper avait commencé en 1971. 
Il s'agit d'une des plus grandes 
mines de cuivre au Canada. 


Source ; Etabli par Ressources naturelles Canada, a partir de rapports obtenus des sociétés et des échanges de communication avec les compagnies. 


C.O. : mine a ciel ouvert; g/t : gramme par tonne de minerai; m: métre; Mlb : million de livres; Mt : million de tonnes; Mt/a : million de tonnes par an; oz troy : once troy; oz troy/t : once troy par tonne; 
oz troy/t.c. : once troy par tonne courte; pi : pied; Sout. : mine souterraine; t : tonne (métrique); t/a : tonne par an; t/ : tonne par jour; t.c. : tonne courte. 


. .! non disponible; @ : estimation. 


Remarque : Les présentes données sont les plus récentes au 31 juillet, 1995. 
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Métaux communs 


Mines Gaspé 


Craig 


Mine souterraine 
Thompson 


Murdochville 


Sudbury 


Thompson 


Qc 


Ont. 


Man. 


10 000 


3 500 


15 000 


550 


n.d. 


300 


1995-1996 


1993 a 1995 


1994-1995 


Sout. 


Sout. 


Sout. 


Cuivre, argent, 
or 


nickel, cuivre 


nickel, cuivre 


Mines et Exploration 
Noranda Inc. 


Falconbridge Limitée 


Inco Limitée 


Au début de 1995, la société a 
annoncé un programme de deux 
ans de 9,5 millions de dollars pour 
mettre en valeur le gite de cuivre 
E-34. Celui-ci est un prolongement 
du corps minéralisé E-29 
actuellement exploité. Le minerai 
additionnel provenant du nouveau 
gite prolongera la durée de vie de 
la mine jusqu'au milieu de 1999. 
Les réserves exploitables au gite 
E-34 devraient dépasser 1 Mt 
contenant 33 400 t de cuivre. En 
1995, la société réalisera une 
étude de faisabilité sur le 
prolongement de ce corps 
minéralisé. L'exploitation du 
gisement E-34 commencera au 
début de 1997. 


Un plan de mise en valeur et 
d'agrandissement de la mine 
Craig, entrepris en 1993, devrait se 
terminer en 1995 et ce, au cout de 
250 millions de dollars. Le taux de 
production atteindra alors 1 Mt/a 
comparativement a 627 000 t/a en 
1992. 


L'exploitation du corps minéralisé 
1-D a débuté en 1994, mais la 
production officielle était prévue 
pour 1995. Le cout des travaux 
préparatoires du corps minéralisé 
devrait atteindre 181 millions de 
dollars américains. D'une durée de 
vie d'au moins 14 ans, le gisement 
1-D prolongera sans aucun doute 
la durée de vie résiduelle de la 
mine Thompson. L'usine de 
traitement Thompson a une capa- 
cité nominale de 15 000 t/j, mais 
elle fonctionne a la capacité de 

10 000 t/j. A ce taux de production 
et compte tenu des réserves 
situées a la portée, la société 
s'attend a ce que la mine 
Thompson ait une vie d'une durée 
de 19 ans. 


SP G66l NF “‘VOVNVD NV UNAIVA NF SAISIW SITTAANON LF SANIW AC SIUNLIWYIAS 13 SIANLYIANO 


TABLEAU 2 (suite 


Date d'ouverture, 
de réouverture, 
d'agrandissement, Type de 
Capacité de fermeture mine 


Exploitation de temporaire ou ou Principaux Sociétés 
miniére Emplacement Province production Emplois définitive d'usine produits exploitantes Observations 


(tonnes/jour) 


Métaux précieux (fin) 


Holt-McDermott Kirkland Lake Ont. 1 250 180 1995 Sout. or Barrick Gold Corporation Au début de l'année, la société a 


annoncé la mise en oeuvre d'un 
nouveau programme de 10 mil- 
lions de dollars pour augmenter la 
capacité de la mine et de l'usine de 
traitement a 2000 t/j en 1995. 
Lorsque la zone sud a forte teneur 
sera exploitée a capacité maximale 
en 1996, la mine devrait produire 
100 000 oz troy d'or par an, ce qui 
est considérablement plus élevé 
que les 59 872 oz troy produites 
en 1994. 


Con Yellowknife T.N.-O. 1 270 335 1995 Sout. or Miramar Mining Au cours du premier trimestre de 


Corporation 1995, on aterminé, au cout de 
quatre millions de dollars, 
'expansion de la capacité de 
'usine de traitement, qui passera 
de 1000 a 1270 t/j. La découverte 
de nouvelles réserves dans des 
zones non explorées de la mine 
s'est traduite par d'autres 
découvertes. De plus, quelque 
331 000 t.c. titrant 0,34 oz troy/t.c. 
et contenant 114 000 oz troy d'or 
ont été ajoutées aux réserves, pour 
un gain net de 85 800 oz troy d'or 
sur la production du trimestre. Les 
reserves a la mine Con ont ainsi 
augmenté pour atteindre 
1,35 million d'oz troy d'or, ce qui 
représente un record de tous les 
temps. 
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Red Lake Balmertown 

(anciennement la 

mine Arthur W. 

White) 

Hoyle Pond Timmins 

Dome Timmins 

Detour Lake nord-est de 
Cochrane 


Ont. 


Ont. 


Ont. 


Ont. 


955 


500 


9 100e 


2 500 


250 


154 


350 


250 


1995-1996 


1995-1996 


1994-1995 


1994-1995 


Sout. 


Sout. 


C.O. et 
Sout. 


Sout. 


or 


or 


or 


or 


GOLDCORP Inc. 


Kinross Gold Corporation 


Placer Dome Canada Inc. 


Placer Dome Canada Inc. 


La société a amorcé un 
programme de l'ordre de 10 mil- 
lions de dollars pour mettre en 
valeur des réserves profondes d'or 
au cours des deux prochaines 
années. La découverte récente 
d'une minéralisation fortement 
aurifére au-dessous des réserves 
connues confirme le succés du 
programme. 


La société dépensera 35 millions 
de dollars au cours des deux 
prochaines années pour accroitre 
la production. Un puits de 
production de 750 m, dont le 
fongage a débuté en mai 1995, 
facilitera l'exploration du corps 
minéralisé en profondeur. La mine 
devrait produire 900 t/ d'ici la fin 
de 1995 et 150 000 oz troy d'or par 
an d'ici 1996. Plus de 165 emplois 
devraient étre créés. 


Un programme d'agrandissement 
de 117 millions de dollars entrepris 
en avril 1994 s'est terminé au 
cours du premier trimestre de 
1995. Le taux de production de la 
mine Dome est ensuite passé de 
3800 a 9100 t/j. L'agrandissement 
de la mine a ciel ouvert et de 
l'usine de traitement permettra de 
combiner les exploitations a ciel 
ouvert et souterraines et de 
produire 315 000 oz troy d'or par 
an. Les réserves de minerai 
exploitable s'établissent a 22,9 Mt 
titrant 2,33 g/t d'or; par conséquent, 
la durée de vie de la mine est 
maintenant évaluée a environ 

11 ans. 


Un programme d'agrandissement 
de 10 millions de dollars a été 
réalisé en deux étapes en 1994 et 
s'est termine a la fin de janvier 
1995. La premiére étape a permis 
de prolonger la durée de vie de la 
mine jusqu’a l'an 2000 avec une 
production qui provient a la fois 
des réserves et des ressources et 
qui s'éleve 47,3 Mt titrant 5,1 g/t 
d'or. La deuxiéme étape 
prolongera la durée de vie de la 
mine de trois ans. La production 
annuelle a Detour Lake devrait 
atteindre 168 000 oz troy. Le coat 
de production au comptant passere 
de 250 a 240 $ US I'once troy d'or 
produit. On prévoit une légere 
augmentation de l'emploi a la 
mine. 
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TABLEAU 2 (suite 


Date d'ouverture, 
de réouverture, 
d'agrandissement, Type de 
Capacité de fermeture mine 


Exploitation de temporaire ou ou Principaux Sociétés 
miniére Emplacement Province production Emplois définitive d'usine produits exploitantes Observations 


(tonnes/jour) 


Métaux précieux (suite) 


Géant Dormant Amos Qc 600 105 1994-1995 Sout. or Mines Aurizon Ltée et En 1994, la découverte de 


Cambior inc. nouvelles zones minéralisées a fait 
augmenter les reserves de minerai 
exploitables de la mine de 50 % et 
accroitre de 75 % le nombre 
d'onces troy d'or contenu. Les 
reserves de minerai nouvelles et 
potentielles ont incité a approfondir 
le puits de pres de 300 m. Les 
coats en capital de l'approfondis- 
sement du puits et des travaux 
permettant l'extraction de nouveau 
minerai ont été évalués a 
7,3 millions de dollars en 1994 et 
1995. Les cotits de production 
devraient baisser a un niveau au- 
dessous de 200 $ I'once troy. 

Doyon Cadillac QC 3 300 450 1994 a 1996 Sout. or Cambior inc. et Barrick Le programme d'approfondisse- 
Gold Corporation ment du puits, évalué a 23,7 mil- 
lions de dollars, permettra 
d'exploiter une zone minéralisée 
récemment délimitée a l'ouest de 
la faille Doyon et contenant des 
reserves additionnelles probables 
ou possibles de 4,9 Mt titrant en 
moyenne 6,3 g/t d'or. 
Casa Berardi Est La Sarre Qc 2 000 290 1994 a 1996 Sout. or Or TVX Inc. et Les Un projet de mise en valeur en 
et Case Berardi Ressources Golden profondeur de 30 millions de 
Ouest Knight Inc. dollars, élaboré par les associés, 
permettra d'accroitre la production 
aux deux mines. Elle passera de 
560 000 a 800 000 t/a, ce qui se 
traduira par une augmentation de 
la production annuelle d'or de 
100 000 oz troy (en 1994) a 
140 000 oz troy. 


Sigma Val-d'Or Qc 1 600 318 1995-1996 Sout. or Placer Dome Canada Inc. Un programme d'agrandissement 
de l'ordre de 13 millions de dollars 
américains, devrait accroitre la 
capacité de l'usine de traitement 
qui atteindra 1873 t/j d'ici 1996. La 
production d'or se hissera alors a 
100 000 oz troy. 
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Redstone Timmins 


Westarm Flin Flon 


AGRANDISSEMENTS 


Métaux précieux 


Copper Rand et Chibougamau 
Portage 
La Ronde Cadillac 


Ont. 


Man. 


QC 


QC 


290 


500e 


3 000 


1 800 


70 


64 


300 


290 


octobre 


le 1eF janvier 


1994-1995 


1994-1995 


Sout. nickel, cobalt © Compagnie Miniére Black 
Hawk Inc. 


Sout. —cuivre, zinc La Compagnie Miniere 
Métallurgique de la Baie 
d'Hudson Limitée 


Sout. —cuivre, or Ressources MSV Inc. 
Sout. or, Cuivre Mines Agnico-Eagle 
Limitée 


En mai 1992, on a suspendu 
l'exploitation de la mine a cause de 
la faiblesse des prix du nickel. Le 
traitement et la fusion a fagon ont 
été confiés aux installations de la 
Falconbrige a Strathcona et a 
Sudbury. Les réserves actuelles de 
minerai s'établissent a 182 325 t 
titrant 3,28 % de nickel et 0,038 % 
de cobalt. On s'attend a ce que le 
coat de réouverture de la mine soit 
d'environ un million de dollars. 


En 1995, la production de minerai 
est évaluée a environ 150 000 t: 
elle dépassera les 200 000 t en 
1996. Au début de 1995, les 
réserves de minerai s'élevaient a 
plus de 500 000 t titrant 

3,46 % de cuivre et 2,16 % de zinc. 
La mine a fermé en 1985 en raison 
des problemes non solutionnés 
pour ce qui est du codt d'exploita- 
tion. Selon les estimations, le coat 
de la réouverture de la mine serait 
de 4,1 millions de dollars. 


En 1994 et au début de 1995, la 
société a doublé les réserves de 
minerai de 1993 a ses mines 
Copper Rand et Portage pour les 
porter a 3,9 Mt titrant en moyenne 
1,74 % de cuivre et 3,02 g/t d'or. 
Ces chiffres correspondent au 
quadruple des réserves de minerai 
de ces mines établies le 

28 février 1993 lorsque la société 
Ressources MSV Inc. a acquis les 
mines de la Westminer Canada 
Limitée, filiale appartenant 
exclusivement a la Western Mining 
Corporation Holdings d'Australie. 


Un programme d'agrandissement 
de 5,7 millions de dollars s'est 
traduit par un accroissement des 
ressources potentielles globales 
de 18 Mt titrant 0,176 oz troy/t d'or 
et 2,49 oz troy/t d'argent ainsi que 
0,28 % de Cuivre et 4,53 % de zinc. 
La société est en train 
d'approfondir son puits de 
production principal. Lorsque les 
travaux seront probablement 
terminés en novembre 1995, le 
puits mesurera 4300 pi de 
profondeur. 
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TABLEAU 2 (suite 


Date d'ouverture, 
de réouverture, 
d'agrandissement, Type de 
Capacité de fermeture mine 
Exploitation de temporaire ou ou Principaux Sociétés 
miniere Emplacement Province production Emplois définitive d'usine produits exploitantes 


Observations 


(tonnes/jour) 


Métaux communs 


Faro, Grum et Faro Yukon 12 200 375 aout C.O. zinc, plomb, Anvil Range Mining 


Les activités d'extraction ont été 
Vangorda 


argent Corporation et interrompues au début d'avril 1993 
Hyundai Corporation en raison des faibles prix obtenus 

pour les métaux et des problemes 
financiers qu'avait connus la 
Curragh Inc., le precédent 
propriétaire. La réouverture des 
installations Faro inclut 
l'exploitation du nouveau corps 
minéralisé Grum. Au début de 
1995, les réserves s'élevaient a 
28,3 Mt titrant en moyenne 2,70 % 
de plomb, 4,38 % de zinc, : 
43,5 g/t d'argent et 0,6 g/t d'or. A 
capacité maximale, la production 
annuelle devrait atteindre en 
moyenne 324 Mlb de zinc, 216 MIb 
de plomb, 3 millions d'oz troy 
d'argent et de 30 000 a 35 000 oz 
troy d'or. Les installations ont été 
acquises par Anvil Range en 
novembre 1994. En excluant le 
cout d'acquisition, le cotit en 
capital de la réouverture de la mine 
s'éléve a environ 70 millions de 
dollars. Le nombre d'emplois a la 
mine devrait s'établir a 420 lorsque 
la pleine production sera atteinte. 


Shebandowan Thunder Bay Ont. 1 630 320 décembre Sout. nickel, cuivre —_ Inco Limitée En avril 1992, la mine a été mise 


en veilleuse a cause de la 
faiblesse des prix du nickel. Le 
taux de production sera de 1630 t/j 
initialement et se hissera a 2270 t/j 
au début de 1996. La durée de vie 
résiduelle de la mine est d'environ 
trois ans. 


Lockerby Sudbury Ont. 1 500 80 décembre Sout. nickel, cuivre Falconbridge Limitée L'exploitation miniére a été 


interrompue en juin 1994 a cause 
des coats d'exploitation élevés et 
des prix bas. En 1996, la 
production totalisera 3000 t de 
nickel et 2000 t de cuivre. On 
anticipe pour 1998 une production 
maximale de 8000 t/a de nickel et 
3500 t/a de cuivre et des emplois 
au nombre de 100. Le coiit en 
immobilisations de la réouverture 
de la mine devrait étre de 47 mil- 
lions de dollars. Les réserves 
actuelles s'établissent a 2,3 Mt 
titrant en moyenne 2,59 % de 
nickel et 1,38 % de cuivre. La 
durée de vie résiduelle est 
d'environ 10 ans. 
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REVOUVERTURES 


Métaux précieux 


Table Mountain Cassiar C.-B. 


New Britannia 


Madsen Red Lake Ont. 


Snow Lake Man. 


270 


1 800 


400 


35 


180 


75 


avril 


septembre 


septembre 


Sout. 


Sout. 


Sout. 


or 


or 


or 


Cusac Industries Inc. 


Or TVX Inc. et 
High River Gold Mines 
Ltd. 


Madsen Gold Mines Corp. 


La production prévue pour 1995 
s'éleve a environ 8000 oz troy d'or. 
Le traitement aura lieu d'avril a 
octobre, Le minerai provient 
actuellement de la zone filonienne 
Big; les travaux préparatoires pour 
la mise en valeur du filon West 
Bain ont été entrepris. Ce dernier 
contient approximativement 

12 500 t.c. de minerai titrant en 
moyenne 0,3 02 troy/t.c. Dans 
l'avenir, on prévoit extraire du 
minerai de la zone fortement 
minéralisée Michelle qui renferme 
des réserves s'élevant a 24 000 t 
titrant en moyenne 0,82 oz troy/t.c. 


La production annuelle oscillera 
autour de 100 000 oz troy d'or. Au 
début de 1995, les réserves de 
minerai s'élevaient a 743 000 t, 
titrant en moyenne 9,19 g/t d'or. Le 
codt en capital pour la production 
s'approche de 33 millions de 
dollars. New Britannia était connue 
autrefois sous le nom de la mine 
Nor-Acme exploitée entre 1949 et 
1958. Maintenant, 20 concentra- 
teurs supplémentaires sont utilisés 
temporairement a la mine. 


Le minerai sera d'abord traité a 
facon en attendant que l'usine de 
la société soit mise en service. La 
production atteindra alors 

450 t/j. Au début de 1995, les 
réserves s'établissaient a environ 
523 600 t titrant en moyenne 

11,4 g/t d'or. La durée de vie de la 
mine est actuellement d'environ 
cing ans. La mine avait été 
exploitée entre 1938 et 1976. 
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TABLEAU 2 (suite 


Exploitation 
miniére Emplacement 


Province 


Capacité 


de 


production 


Emplois 


Date d'ouverture, 
de réouverture, 
d'agrandissement, 
de fermeture 
temporaire ou 


définitive 


Type de 
mine 
Ou Principaux Sociétés 
d'usine produits exploitantes 


Observations 


ee en 


Métaux communs (fin) 


Photo Lake Snow Lake Man. 
Autres minéraux 

Street Township Sudbury Ont. 
Sheerness Hanna Alb. 
Mount Meager Pemberton C.-B. 


(tonnes/jour) 


575¢ 


180 


5 700e 


150 


50 


15 


70 


10 


septembre 


le 15 septembre 


aout 


aout 


Sout. Cuivre, zinc La Compagnie Miniere 
Métallurgique de la Baie 


d'Hudson Limitée 


C.O.  almandine Emerald Isle Resources 
(grenat) Inc. et Stralak 
Resources Inc. 


C.0. — charbon Luscar Ltd. 


C.O. pierre ponce Great Pacific Pumice Inc. 


La production atteindra d'abord 
53 000 t de minerai en 1995 et 
ensuite 180 000 t en 1996. Au 
début de 1995, les réserves de 
minerai s'élevaient a plus de 
500 000 t titrant 5,5 % de cuivre, 
6 % de zinc, 4,9 g/t d'or et 33,6 g/t 
d'argent. Le cot en capital 
nécessaire a la mise en produc- 
tion se chiffre a 24,1 millions de 
dollars. 


Le cott en capital pour la pro- 
duction est d'environ 3,5 millions 
de dollars. 


La production sera d'environ 2 Mt/a 
de charbon subbitumineux pour 
alimenter la centrale Sheerness 
voisine. Au début de 1995, les 
réserves de charbon s'élevaient a 
quelque 60 Mt. Le cout en capital 
pour la production est évalué a 

28 millions de dollars environ. 


C'est la premiere mine de pierre 
ponce du Canada. Selon les 
prévisions, la production s'établira 
a 50 000 t/a. Au 1eF janvier 1995, 
les réserves s'élevaient a un 
niveau variant entre 5 et 20 Mt 
(incluant les réserves possibles), 
ce qui est suffisant pour un 
approvisionnement de 100 ans. 
Cependant, la société anticipe que 
la mine pourra étre exploitée 
initialement pour au moins 20 ans. 
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Kodiak Telegraph Creek 


QR Quesnel 


Métaux communs 


Bouchard-Hébert Rouyn-Noranda 
(anciennement la 

Lentille 1100 du 

gisement Mobrun) 


Cobatec Cobalt 


C.-B. 


QC 


Ont. 


500e 


900 


2 000 


180 


35 


43 


125 


50 


fin de 1995 


mai 


le 1er janvier 


juin 


lixiviation or 
en tas 
C.O. or 


North American Metals 
Corp. 


Kinross Gold Corporation 


Sout. zinc, cuivre, or, Ressources Audrey Inc. 


argent 


surface Cobalt, nickel 
et Sout. 


Ego Resources Limited 


La nouvelle installation de 
lixiviation en tas Kodiak est située 
pres de la mine d'or Golden Bear 
de la société. L'exploitation a été 
interrompue a la mine Golden Bear 
en septembre 1994 a cause des 
colts élevés et des mauvaises 
conditions des terrains. La 
production a Kodiak devrait 
atteindre 45 000 oz troy d'or par 
an. Au début de 1995, les réserves 
de minerai s'élevaient a environ 
473 000 t titrant en moyenne 4,6 g/t 
d'or. On anticipe une exploitation 
de deux ans. On prévoit qu'une 
somme s'approchant de 13 mil- 
lions de dollars sera engagée dans 
la production. 


On projette de produire 37 000 oz 
troy d'or. Au début de 1995, les 
réserves de minerai atteignaient 
1,3 Mt titrant en moyenne 4,68 g/t 
d'or. A l'heure actuelle, la durée de 
vie de la mine est d'environ cing 
ans. Le cout en capital de la mise 
en production est d'approximative- 
ment 21 millions de dollars. 


Selon les prévisions, la mine 
produira 30 000 t de zinc, 5400 t de 
cuivre, 19 000 oz troy d'or et 

37 000 oz troy d'argent par an. Au 
1er janvier 1995, les réserves 
s'élevaient a 10 Mt de minerai 
titrant 4,3 % de zinc, 0,79 % de 
cuivre, 34,5 g/t d'argent et 1,2 g/t 
d'or. La durée de vie actuelle de la 
mine a été évaluée a 14 ans 
environ. Le coat en capital de la 
mise en production serait d'environ 
35 millions de dollars. 


L'exploitation comporte l'extraction 
du minerai souterrain et le 
traitement des résidus et stériles de 
la région de Cobalt. On s'attend a 
ce que la production soit d'environ 
290 t/a de cobalt. La société 
dépense actuellement six millions 
de dollars pour accroitre la 
production a un million de livres 
(MlIb) de cobalt par an. L'usine 
produira en outre des produits 
chimiques a base de cobalt. Le 
cott en capital aux fins de la 
production se rapproche de 

20 millions de dollars. Cette 
exploitation est la premiére 
productrice au monde de cobalt de 
premiere fusion exclusivement. 
Cependant, la société envisage de 
produire du nickel comme sous- 
produit. 
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TABLEAU 2. OUVERTURES, REOUVERTURES, AGRANDISSEMENTS ET FERMETURES TEMPORAIRES OU DEFINITIVES DE MINES AU CANADA, 


BE sco ena OR RS a ake a ee ee eee 


Date d'ouverture, 
de réouverture, 
d'agrandissement, Type de 


aa Capacité de fermeture mine 
Exploitation de temporaire ou ou Principaux Sociétés 
miniére Emplacement Province production Emplois définitive d'usine produits exploitantes Observations 


ce ge ea ee ee ee a ee a 
(tonnes/jour) 


NOUVELLES EXPLOITATIONS 
Métaux précieux 


Eastmain Chibougamau Qc 400 60 le 13 juin Sout. or Ressources MSV inc. A l'usine de traitement Copper 


Rand de la société a 
Chibougamau, on a traité 150 000 t 
de minerai environ. En 19985, la 
production d'or prévue oscille 
autour de 53 000 oz troy. Le cout 
en capital nécessaire pour 
exploiter la mine est approxima- 
tivement de 20 millions de dollars. 
Les réserves prouvées et 
probables s'élevaient, au début de 
1995, a 906 000 t titrant en 
moyenne 10,03 grammes d'or par 
tonne de minerai (g/t). 


Eagle River Wawa Ont. 300 125 le 18 septembre Sout. or River Gold Mines Ltd. On anticipe une production 


annuelle d'environ 40 000 oz troy 
d'or. En décembre 1994, les 
réserves de minerai ont atteint 
816 690 t titrant en moyenne 
14,1 g/t d'or. Le coat en capital 
pour la mise en production est 
évalué a 16 millions de dollars. 
Contact Lake La Ronge Sask. 700 100 janvier Sout. or Corporation Cameco et On projette une production 
Explorations et Mines annuelle de 60 000 oz troy d'or. Au 
Uranerz Limitée 1er janvier 1995, les reserves 
s'élevaient a 1,3 Mt de minerai 
titrant en moyenne 8,0 g/t d'or. La 
durée de vie actuelle de la mine 
est évaluée a environ six ans. On 
prévoit un cout en capital 
s'approchant de 36 millions de 
dollars pour la mise en production. 


Eskay Creek Stewart C.-B. 300 100 le 3 janvier Sout. or, argent Prime Resources Group La production annuelle s'établira a 
Inc. environ 210 000 oz troy d'or et a 

9,4 millions d'oz troy d'argent. Le 
minerai est expédié a l'usine de 
fusion Horne de la société 
Minéraux Noranda Inc. et au Japon 
pour une fusion directe. Au 
1er janvier 1995, les réserves de 
minerai se situaient a 1,08 Mt titrant 
en moyenne 65,5 g/t d'or, 
2931 g/t d'argent, 0,77 % de cuivre, 
2,89 % de plomb et 5,64 % de zinc. 
On s'attend a une durée de vie de 
la mine d'au moins 10 ans. Le coat 
en capital nécessaire a la 
production est évalué a 75 mil- 
lions de dollars environ. 
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TABLEAU 1. OUVERTURES ET FERMETURES DE MINES AU CANADA, EN 1995 


Nouvelles mines Mines rouvertes Mines fermées temporairement Mines fermées définitivement 

Province / ~ Métaux  Meétaux Autres. +~Metaux Métaux Autres Métaux  Métaux Autres " Métaux  Meétaux Autres 

territoire précieux communs  minéraux précieux communs  minéraux précieux communs  minéraux précieux communs  minéraux 
a ie ee ee eee 
Québec 1 1 - - - - ~ - 2 - - - 
Ontario 1 1 1 1 3 - 1 - - - 1 - 
Manitoba 1 1 - - 1 - - _ — - - ~ 
Saskatchewan 1 - - - - - - - - - - - 
Alberta = _ 1 - = = _ _ - - - - 
Colombie-Britannique 3 - 1 1 ~ = - - - - 1 ~ 
Yukon _ - _ - 1 - - - - - - - 


Canada (total par 
groupe de produits ) 7 3 3 2 5 - 1 - 2 - 2 - 


Total canadien 13 7 3 2 
Source : Ressources naturelles Canada. 


—:néant. 
Remarque : Les présentes données sont les plus récentes au 31 juillet 1995. 


GE G66l NI “VIVNVD NW UNATWA NF SISIW SITIFZANON LJ SANIW 3C SFIUNLIWAIS LI SIANLAYIANO 


G66T 727]1NL TE ND saquade4 
snjd sa] Juos saguuop saquasaid saT : anbipway 


‘C661 1° FEET US Bpeuey ne sgdI0We suNUI 

-U109 XNVIQUI ep SEUIUI Sep uOT}eIO[dxa J ap astidai eB] 
quejepjel ‘epeuey ne seqiod sing] JUOATIANO SUNUIUWIOD 
XN¥JEUI Vp SOUTU op aagya snjd siquiou uN.Nnb 410s 
“S01 [I ‘8661 & 9661 ep aporsed eB] yueINp silnpod eB 
JUOIEOUSUIWIOD INb SUNUIUIOD XNLJEUI Op SOUIUI op [ee 
sIquIOU 9a] eItpeid anod 403 doz} 410s [I,nb usIg ‘GEET 
US S841A2ANO SeT[a0 onb aT1e} eapuess snjd ep yuo.1es 
enbiuuej}lig-atquiojoy Us ja O11eJUG Us SXaqens ne 
uoljonpoid us JUOIeI}Ue INnb SUNUIUIOD XNeJUI ap Ja 
IO,p SOUIW SaT[eANou Se] ‘sasneyjowoid JUusdUOUUR,S 
9661 Anod seatqoadsied so] ‘s[elIJSNPUI XNVIBUTUW ST 
Inod anb Isute 10] 4a [ayo gj] ‘a1ATNd 9] ANod Jet[No1} 
-ied us ‘xnejaul Se] Inod jUusTJUTeW 9s BpURUAp BT IS 


SAAILOAdSYad 


‘SOJULISIX9 SOUIUI Sap VIA LB] JaduofoId e JUOIEprIe 

Inb Sns1}U0d SUTLII9} S8] Je SIBTUTUI SOyIS ST SUBP 
Se9aNIS S8AIOSEI XNe SaiTessedeu sjnofe sap jUSUT 
-3[e39 JUS}UsSeIdal S[I STeU ‘adejANs Ua UOT}eI0[dxap 
XNBABRI} Sap Ied sj1aANnodap SJUSWIeSId xNnvsANOU 

SO] DAR JURSTTBALI UOTJLIO[Axe p a1aI}yeW US SNU| gO 
SJUBNIIUOD $}L4[NSaI Se] JUSULeTNes UOU 4JUEJeTJor 


suorisuedxe Sd Je S}USUeSSIPURIBE SBD ‘966 Uenbsnf 
JUOLAINSINOd as S[I 18 EGET SIndep syueUIsIOAe No 
STONJoe SIOTUTUL So}IS KNB SEST[vaI 949 UO UOTJONpoid 
8p 9}10edvd eB] ep sUOIsUBdxa Sap 4a SeUTUI ap syULy 
-1odull s}usuIesstpuesse sap ‘sertoyeredeid xneaesy 
XNB9ANOU Sep SNs UY ‘UOyNA ne (10) Yae1g ATomoig 
J (@IAIND) YOOID SUILTTIIM Je ‘onbruuezlig-s1quiojog 
Ue (BUEpqATOUI-JUaSIV-10-a.1LAIND) ALIeqaTyon 42 (10 
-91AIND) AVT[Og JUNO “(10) Ieau0rg-auA0TeIg ‘o11eJUO 
Ud (8}1U04SBT[OM) ABTMEP Jo (91AINI-[oYyoIU) Jseq 
Apseigoy ‘(40) AeMoToY ‘ooqany ne (a41u0}se][0m) 
9BUQCQ-JUIES Jo (JUSTIV-9IAIND-dUIZ) JOAVTN SUOUUOT} 
-ueul ‘sinezjewoid snyjd se] sietutut syofoid say mmaeg 
‘L661 8p INGsp Ne No OG6T Ue aitnpoid vB yUOIaO 
-USUIWIOD SUOT}e}10[dxa sanbyjenb je (UoTJON.AysUOD B] Bp 
Opeys 9[ ‘SUIVI1I90) QDUBAL ape}S UN 4UT9}}e UO SatI0} 
-eredgid xneaes} ap aiquiou pues un ‘Ggg] Us sena 
-91d Sain}1aAnogi Sap je SeUTUI SaTjeaAnou sep snid uq 


9661. NA ‘YSILNVHO N& SSIN V1V 
SAYIOLVEVdsdd XNVAVYHL XNVSANON 


‘UOISUSULIp opue.ssd 

ap SOUIUI XNap NO 9UN P aINjJoUlIej VB] JgdUeTeqarjUO0D 
ap Jue}eULIEd e[qeiapIsuod UOTJONpoid ap IneTeA ouN 
Jaigues jned Indus} 94.10} e SouTUI Sayyed ap aiquioU 
pueis uUNp einjieano] “yuenbesuos 1eg ‘[uosTeI 
-eduioo e| suep sasnjoul sed juos au sjinpoid-snos 
Sap 48 SjInpoid-09 sap SsineUe} Seq] (QLAIND op % GE‘0) 
[/1 000 0G ep 9}toeded aun apassod tnb ‘enbruueqwg 
-8IQUo[OZ) Us Jeddog pux|s] sul eB] ap a][a0 enb 
egag[9 Sn Stoj FT Se “(eLAINd op % G°G) £/9 GLG ep 9410 
-edeod oun juetjzep Inb ‘eqoylueyy ne oye7T 0J0Yg GUIUI 
a}I}ed VB] & le19UTW Np a1AInd Us sUUaAOU Inoue} 

eR] ‘ejduiexe red ‘a1AInd ap SAUIU Sep S¥d a] suR 
‘epeueyd ne SouIUI Sepue.td So] JUSULIejUe1 ou anb 
INdUs} 34.10}J Snjd & Te1sUIUI Np JUsANOS JUSUUAT}UOD 
uoryONpoid Us JULIUS SeUTUT SayTyed Sa] ‘a1jNo 

uq ‘Inetiodns swigu no enbijuep! JUeWepUal op sUTUT 
epue.s o[nes oUN.p sduasaid eB] anb suoT}eIaWIO[s3e,p 
aiquiou pueid snid un suep ‘ed 4a senbrulouos8 

-O100S SasejUeAR p Jo oyoNequie.p snyid 1e8e19 yned 
soutu seytjed sao ap shed ne uorjzty1eda eB] ‘yueyodut 
JUSUIETVB9 y1e J ‘lo;dway Ins seqjou seatjisod saouenb 
-9SU0d Sep I10Ae Jned soutu seyjed ep aiquiou pueIs 
UN,p dIN}1aANO] ‘epeued Ne IVIOUTUI ep UOTIONp 

-o1d ap aytoedeo Re] Ans sojjou Seatyesou SuoIssnoiedal 
Sep IIOAe Jnod sUIW epuURIS B[Nes 9UN.P dINJoULI9j L] 
Is swgu ‘aonb JUeNbIpUI GGG] US SOUTUL ap SeINJoULI9j 
S8p Je SAINJIBANO Sep JUL[NODEP SjoU S$}e}[NSEI So'T 


‘SOUUSIPBULD SOUTW S2] SUBP S}IIOSUI o1}Q JUSTBIAOP 
sto]dulo XNvaANOU (ZT SUIOUI Ne “GGGT US SOUTU 

sap Juetwesuojoid ne eoeIy ‘UoTJONpod eT B seyTqeng 
-I1}Je TeIOUTUL op SeTeWIIOU Saqted Sa] BIBdDURTeqoIzUOD 
Inb 99 ‘TeIBUIU op SEeAIESEI SOT Jo TeIOUTUL op UOT} 
-onpoid ap aqtoedeo ve] JUsUIEpURIS JUOI}I01N9e SOUTUL 
ap SJUSUIOSSIPULISE So| 19 SOAIASII KNB SUOT}IPpe SET 
‘snid aq ‘Gg6I Ue Slojdure 0/,g UoITAUA,p Jou UTes UN 
godionue yre1inod uo ‘sguue] ep UY eB] JUBAR FIeISOI 
aS OLIBJUQG Ud JULI Uap[or JO,p suTUI BT JUBYONOY 


G66l INWOLNY ‘JIVAANIW AIALSNAGNLT UNS NAF = VE 


[TBAB] BP JI[JUOD BJ IS “GEE Ue stojduta Qgg anbjenb 
ap Jou UTeS UN B dIpUa}jeS JUSTeIAVp Sale STeUL 
‘TeIQUIW op UOTJONpod ep aqytoedeos ing] ap [/4 000 OF 
ap snid ap 93j30u 910d oUN a1}[BUUOD JUSTeIAEp 
SOUUBIPCULD SOUIUI Sey ‘[e}J0 NY “sIo[dWIsa OZFT 

42 (1 00L OL ep sead ep aq1oedeo oun sipsed 

JUOII} SBINJEULIV] Se] ‘YUepUedayD ‘sIo[dule ORET 
anbjenb ap uorj}ees0 eT Je (f/4) anof 1ed rersutW 

ap SOUUO} YONG Og enbjenb ep saeqyniq suoT}e}UeUI 
-8ne sep red o1Inpe.lj} as JUaTeIASp GEEGT Us senagid 
SOUIUL Op SdIN}IBANO Sa'T ‘aIquIedap Use ‘IaANooUe A 
ap aI] suep ‘1addog pueys] suru B[ ep aANJoULIEJ 

e] soide uorjonpoid ap aj1oedeo ve] ep 9j4eu eyed oun 
yIoAdId UO ‘GGG Us SaiInjJeUlJej Sey e1quOU Us yUeTeS 
-sedap epeury ne SaulUl ap Sainj}JaAno se] IS SUleI 


SNOISSNOYsAdsY 


‘9661 Ue B[QeIapIsUOd essNneyY 9UN I1}[BUUOD JUSTe.ASp 
SeAIOSEI XNV SUOI}IPpe Sap Jo SOUTW ap S}USUIessIp 
-uevide sep ‘sain}1eAno sap inod jey1deo ua sesuedep 
So’T ‘SeAJesaI xne synofe sap & Je SIBTUTW SeqzIS 

ap SJUSULESSIpUBIBe Sep B SAIOBSUOD JUOIES SBITeJUSUL 
-g[ddns sie][op ap SUOT|[IUI QGZ SUIOUL Ne 4a ‘s1eT[op 
op SUOT][IUI QGP Jessedap JUSIeIASp GGG Use SOUTUL 

ep S2eIN}1EANO Se] INOd SUOT}EST[IGOUIUII Us SaTey}04 
sesuedap Se] ‘PEG US 991jSIdaIUS VDURPUI} 94.10J B] 
yueatnsinod ‘(7 nea[qe}) epeuey a] S1eAeI} Be SAATOSOI 
xnev SUOI}Ippe Sep onb Isule sjan4oe SISTUTW SezIS 

ap SJULJIOCUII SJUSULOSSIPULIBE 9ZIBS SUIOU NV GEET 
iInod j10Aeid Uo ‘SauIUI ap SeinjieaAno sep snid uq 


‘[I@ABI} ap JIYUOD UN,p a4qins red utnf ue 

uol}onpoid es JUSWIeITeIOdUWI9} NdUIOI194UI B O1IeJUO 
Ud URI) UBPIO 1O.p SUT BT Jo [BW Us SazIATJOR 
SIne] Npuedsns UO degen ne JeAveg jo UeIpeUuRy 
-YSI}lIg eJURIUIe p SOUT Say ‘a1jNO UY ‘aIquIe.ep Ua 
SOJIATIOV Sas B1aSSed ‘T/ GT StIndap seeqlo[dxe a1AInd ap 
SouIW SepueRis snj{d sep oun] ‘enbruueqzlig-etquiojoy 
ua 1addoy pues] eulul eT ‘aIquIsAOU Ud JBULIOj 
IVIASP I[2 ‘1 GGT Ue UOTJONpo id Us vaiyUe 4Sse IND 
OlIVJUGD Us 0904) JUSSIE-OUIZ-IIAIND Op BUIUI B] JUOS 
9 ‘TeIOUIUL Np JUsUIesINda] ep UOSTeI US Se4i0d Sine 
JUOIOULIej SeyUueyIOdUII SeuTU Xnep ‘sauUe] JURING 


“eqoyIUR|] Ne elUuUe IG MAN 1O,p oUuTUT 

B] onb Isute ‘SUNWIWIOD XN} Vp SOUTUI Sap Seyno} 
‘UOYNA Ne OLB] Vp SaTJ90 Jo O1IeJUG UIs AQJIByIO'T 
ap je UBMOPURQIUS ap Se]]90 JUOS SojUeyIOdUII 
snjd se] soinzlaAnoal sary ‘anbruueyzlig-a1quiojos 
ue YyooIg AVYSyY 10,p suUTUI B] Jo UBMOYDJeYsSeS 


Ua aye] 40B}UOD 10,p suIW BT ‘Ooqeny ne j1eqeyy 
-paeyonog SUNUIWIOD XNejJeU ep SUT BI JUOS ‘to[dula] 
ap Je uoTjOnpoid e] ep sued se] ans ‘GEE Ue saque4 
-1oduit snjd so] SouTW SaT[eAnou se] ‘e,quiesua] sued 
‘UOYNA Ne UND Jo eplosue A ‘Ie ep SeQtUTUI 
suolj}e}IO[dxe Sa] Je enbruueylig-stquiojog us 
uleJUNop, o[qQeJ, 10,.p VUIUL BT ‘eqoJIUePY Ne WIe{Sa\\ 
QUIZ-9IAIND Op OUIUL BI Je BIUULILIG MEN JOP SUIW P| 
‘olleqUuGQ Ue AqIeyoo'T Jo URMOPULQEUG aIAINO-[eyoIu 
Op SOUTUL SI] Je BUOYSpey [9YOIU op ouUTUI BI ‘Uespep 
IO.p oUIUI eT B JUOIoNbI[dde;s suotjyezIo[dxe,p sain4 
-I8ANOI Say ‘onbruuejzlig-siquiojog ue (epeuRyd ne 
aietueid e[) ladeayy JUNO GouOd ai1eId ap SUIUL | 
onb Isute yeIpoy je YO ‘Yee AeYsyY 10,p SeuUIU So] 
49 SeJeqTY Us SsseUJeaYS UOGIeYO ep sUIWI eT ‘UBMaYd 
-jeEYseg Us oye JOeJUOD JOp sUIW BT ‘eqoqIUR] 

ne sye'] 0J0Ud IUIZ-9IAIND ap SUIUL BR] ‘Ol1eJUG Ue 
diysumo |, 190119 JeuaId op BUIW BL] Ja 9eyeQOD 4[eqoo 
ap uoljey0[dxa] ‘aaty o[seq 10,p sul eB] ‘oeqany ne 
(UNIQO|Y JUSWISIS NP OOTT 2[Ue'T eV] JUeUeUUATOUR) 
Jlaqea}-pleyonog 4Ued1e-10-91AINI-dUIZ Op SUTUL 

e] Je UICUI}SeY 10,p OUT B] : SJUBAINS So] JUOS GEGT 
inod snaoid inejea ua astu op sjefoid xnedtoutid say 


*SUNUIUIOD 

XN¥LJ9UI Vp SOUIUI XNep &B SaAT}IULJap Sainjeulley sap 
onb Isule ojJUeIWIe p SOUIW xnep & je JO.p sUTWI oUN 

e suoryeiedo sop uotjdni19ejuly e enbijddes seurur 
ap SdINJoUlIe}] op sIQUIOU a] ‘egUUL] ep Sinod ne 
JUOILIANOL S9}IATJOV SINV] Npuedsns Jueteae mnb sunut 
-W09 XNeJeUI ep SeuTUI buld je 10,p seuru xnep ‘snd 
dq ‘S[PlIJSNPUI XNVIGUTIW ap SOUTUW S101} Je SUNUI 
-UI0D XNVJOUI 9p SOUTUI SIOI} ‘10,p souTU ydas ap sees 
-OdUI0D JUOJeS SOUIW SeT[aAnou seq ‘[Z Je T xnee[qey] 
(SOAIPIUTJEp SAINJOULIe} KNEP Je S94TAIJOe.pP SUOTY 
-dn119jUI S101}) SOUIU ap Sdinjeuliey buld 4a (sein4 
-1dANO91 Jdas Ja SOUTW S2T[eANOU 9Z101}) SOUTW ap 
Sein}1aAno 43uIA onbyjenb yoAeid uo ‘sauue] yueINg 
‘G66 Ue SOUTUL ep SaINnjeUJej Sey] anb sasneiquiou 
Snid JUSUIe[qeJapISUOD JUOIES SOUTU ep SeiNn}1eAno 


S29] ‘GG6T JET[INE TE Ne soyqruodstp seguuop sey a 
ndY¥sadyv 


8590-266 (E19) : euoydsja 
"epeUuRD sajjainjeu sadinossey ‘xnejaw sap ja 
XNEJBUIW SAP INIJIIS aj inod ayjleAes sNBjNe, 7 


uar uns-o7 


C66I Us ‘epeued ne 
IndTeA Ud SISTUI SaTJaANoU 9 
SOUIW Op SOINJIULIVJ 19 S9INIIIANO 


“SIPUOWE 919 JUO SalyIYO seq : enbseway 
S@sIOSIAOJd SBQULON : 


idp 


1870] 
A\ ede3 
I] edey3 
|| ede 
| ade}3 


USSG 


0'0 


o's 


0'OL 


O'S 


0'02 


0'S2 


0'0€ 


(uoqseud Np Sajjad slJdwod A) o'se 


sJe|]OP EP SPIE III 


p66l. & 9861 ep ‘ajesauIW al4ysnpul,| ap suoeyodxy 
LL eunbi4 


a nnn ee U EEE EE UEE SEI EEEEIEERRRREE ES RE 


ee ——————————E—E—————ooeeEEEeEeeSooo 
G661l INWOLNY ‘ATIVUANIW FIALSNGNLT UNS ANAFU CE 


“SIPUOJE }@ JUO SAJJIYO Seq : enbsewayY 


(jasnyeu zeB np ye ajosjad np aiysnpul,| Suep SaqUOSU! Sejjao ap ay1e} UONdeoxa slew ‘'UOqJeYo ap sidiwoo A) 
0'8 
SJE||OP OP SPIE! 


p66l & 9861 ap ‘aj/es9UIW al4jsNpul,| ap SUO!eSI|IqowUW! Us Sasuedeq 
O1 eanbis 


“SIPUOIIE 82 JUO SAdIYO Seq] : enbieWwaY 


in 


(jainyeu zeB np je ajoed np aijsnpul,| suep seAojdwe sep ele} uoNdaoxe slew ‘UOqJeUD ap SEUIW Sa] SUBP SINAaj||IEAeJ} SB] SUdWON A) 
00S 


SJOIIIW 


(S661 uINn! 6Z Np eyep us) 
P66l & 986) ap ‘ajesaulW alsjsnpul,| Suep sioj|dwy 
6 ainBbi4 


L€ vé6l NF ANNFIIGVNVD JAINWONODI, 1 SNVO AIVYUANIW FISLSNAGNI, 7 


‘SIPUOUE 9}9 JUO SadyIYO Seq : enbieway 


12101 
Aedes ay 
iledea wy 
edel3 gay 
jedeyy 


O'S 


O'OL 


o's 


0'02 


o'se 


(2u\SNpul,| ap Injeo ap jeunyeu ZeB np jo ajoijed np ayrey UoNdeoxe srew ‘uoqseYO ap SEUIW sap INjao sudWOO A) 
0'0E 


986} 8P SIEI|OP Bp SPJEIIIIW 


9861 ep xlud ua Sin|a}oR} Sep jnOD Ny 
v66l & 9861 ap ‘ajesQUIW 914}SNpUl,| Bp SUOI}IPedxe Sap snajeA, 
g ainbi4 


‘sIPUOWe aja JUO SauyIYO Seq : enbseWwaY 


e830] 
Aedes 
II] edeqS 
ede Ba 
jedeya 


00 


0'02 


O'Or 


0'09 


(uoqueyo np suosteJAl| Sa| sudwoo A) 0'08 


SJe|]OP BP SPJENIIW 


p6Gl & O86I ap ‘ajesQuIW al4jsNpul,| ap SUO!Ipedxe sap snajeA 


Z aanbi4 
"G66 aiquiajdas GI ND saquace ap UOISIAICT B] op attostaoid uoeultxoidde oun ins sapuoj 
snjd sa] Juos saguuop saquasaid saT : anbipwulay 4se UOVULIOJsuRI} B] Op Sedeye SesIeAIp Sep UOTJUOJ US 
Qd1UIUIOD 8] Ins sesuuOp sap uoTzyIeda BT ‘sayqereduios 
“epeueg queUeyeIIp sed jUATOS OU SeTjenuUe senbr10jsTy SeguUOp 
Se[[oInjeU sedInossey ‘xNe JEU Sap ja XNeIBUTU Sap Ine} se] aonb yned as [I ‘epeueD anbrjs1723g & SegUUOp Sep UOT}e} 


09g ‘AIBIUTUL 9}IAT}OB | INS Jo XNBIBUTUL Sa] Ins onbi4s17e4s P| -uaseid eB] & Ja a9T[00 B] B Segj10dde sUOT}BOIJIPOW SetjNe,pP 


————————— EE eee 
G66 INWOLNY ‘FIVUANIW FIALSNAINLT UNS ANAFIU = OF 


aonb Isute ‘uolyeaYIpoo ap euleysAsS NBsANOU Np a1ANeo ua 
aSIUI BI ap UOsIe1 UY ‘soNnbI|[eJeUl Jo XNeI9UTW S}INpoid ap 
sednoid sa] Jueyueseidai nb sasIpueyoIeUl Se] NO sal1o0dayeo 
Sd] Ins yueyI0d saizideys sep e1Ip-e-4se,0 “YS Np seayideyo 
sap SeUINsal Sa] SUBP SeI[[lende1 SeaUUOP Se] Ins Sepuoj jUOS 
SaInalia}[N SesuUe SI] J BGT Inod suor}ez10dull 4a SUT} 
-e110dxe sap xne40}7 Seay ‘afoIj1e Joo Sue (“HS No gstuouLIeYy 
9Ula}SAG) sasipuDyoiDUL Sap U01ZDOL{1pOd ap Ja UOIZDUSISap ap 
aSIUOULIDY aUlazsKF a] 10S ‘SeSIPUBYDIICUI Sep UOTJBoYIpod ap 
[BUOTJVUIEJUI eUla}SAS NBEANOU UN uUOTes BpeUe|D onbijs!4e4G 
ied saatiqnd 4a seesse[o JUOS BpeURyD Np InelJe1xe soJeWl 
-U109 a] Ins senbiyst4e4s Sa] ‘Qgg{ Jetauel ,5[ ef sindeg r 


‘PEGI ‘ssauaarqyaduoy Jo sjoadsy :Kuysnpul s]pJay pun 
s]DLaUly UDIPHUD) ay], epeued Se[[einjeU SeoInossay 


‘SUOTJBUII}SS S9] Ins Je]je,p snj{d 

4uU0,U SINOd Sap SUOTJeENJoN sey ‘(986I ep xlid se] e[durexe 
Jed) aauuop sdualejel ap sauUe 9UN,p xIid se] quesI{IyN 

uq ‘epolied aun,p Ssinod ne e[[eet enbIuloOUode soUBSSIOIO BT] 
JaiInseul Inod saitessadau SeguUOp Se] JUSSSTUANOJ S}UB}SUOD 
xlid ue g]d Np suorjeulljse seq ‘xtid ep seinjonJjs sep uol} 
-N[OA9,] IAINS op UlJe sdUaJejel ep spolied ev] JUSUTeJeT[NdeI 
Inof e a13j3euI ap enbry1jod anod yeyje use e epeueyd oenbry 
“SIJEIS “TRG6T HeI9 eJUepgogid eouelejes op eguUL,T “986T 
JlOs ‘aoUelgjel ep saUUe a][eANOU oUN ¥& SjURISUOD xIid Ue 
dId op SeLg9s Sas 1jJ0AU09 & epeURD onbiys!7e1g “O66T UA zg 


“(suoly 

-UdAQNS Sd] SULOUL S9}DAIIPUI SOX} SO] AIIP-B-]Sa,9) S9}}0U 
SOPOIIPUI SOXe4 SO] JULES SUIUIOD eNUUOD 9}UBSOdUIOD B| 

489 (Id No) eys1ew np xd xne g]d 2] Je S1ne4oej Sep ynNoo 
ne alajsnpul sed gj 2] e1jUe soUelayIp eB] ‘edioutid uq “gq]d 
gjedde juewle]dulls 4n0j 4Sse SYdIeUI Np sinod xne gId 2 
‘jeloues UG ‘SUOTJUeAQNS ep sjUeWeted sep suoIssnoiedal sey 
d}Q[Jol Jo ‘SaTQIDUOJ Sexe SE] Je BUBNOP ap s}IOIp Se] ‘asto0e.p 
9X} BI ‘BUA VP OXe4 BI JUSUIUIIOU ‘SaqdaIIPUI Sexe. SO] 
SOJNO}F JNU! BlaD “Inezeyoe | Jed saXed yuSUIeATqOeTJo x11d 
Sd] UOTes seullIdxe 4Sse sYIIVU NP SINOdD XNe UOIZLSIIO[BA P| 
no sasuedap sea] Ins sapuoj GJ Np einseul sunN_p siojle ides 
I] ‘eyorew np xtid sep uol{DUOJ US aiINseU o1je JUSWE[edE 
qned g]Id 8] ‘elWiou0g | & alijsnpul enbeyo ep eqjeu UoTyNq 
-I1]U09 B] Bp SUIWOS kB] B DUOp ‘Ssaeaqnole sINe[eA Sep eUIUIOS 
Bl B [eda 4So SIN9}OeJ Sep 4NO0d ne [e404 GJ 2 ‘JUenbaesuod 
I@q ‘S81BlIDUOJ SEeXe} SB] Je BUBNOP ap S}IOIp Sa] ‘eSTN0e.p exey 
B] ‘AJUDA VP OX} VB] VUIUIOD ‘SaJDaIIPUI Sexe SE] S9IN0O} yNoOXe 
a[q “Ineyeyoe | ap sasuedap sap enb 4o3n][d ineyonpoid np 
sesuedap sap U0TJOUOj Us saWlIdxe jse UOI}eSLIO[TVA BT “YINP 
-oid a] tanbtaqej anod sasijIjn yuos tnb (jezIded 4a 91Ana0,p 
-UIeUI ‘Sei11e}) UOIJONpoid ep sinejoejJ Sep S}Nod Se] ejUes 
-g1dal Sindee] Sep JNO Ne UOl}eSLIO[VA BT ‘SeTIVIPEUL1E4UI 
SODIAIOS 19 SUBIG SEP 4NOd a[ JIV1}SNOs SIoJ euN UOTJONpoid 

8] op sauUOp adeje oun ke jInpoid np Ane[eA eB] a1Ip-e-4se,9 
‘al1JSNPUI oUN,p 9}jeU UOTJONpoid ev] UeWIeNbiIUN einseul 
[l.nb 90 ue ‘aaqnofe aneyea eB yda0u0d UN.p 419eS [] “OlIJSNPUL] 
INS depuoj {Ig Np s1nseul aun 4sa-d “yIpP JUeUIeIyNe ‘SeTIy 
-SNPUI SeSIOAIp Sep enbIwWiouode 4ULIZX9] ON4IJSUOD SIN9OeJ 
Sep Noo ne alzysnpul red (q]q) Aq Inet49qut yInpoid eT 7 


CERNE EEE. 


‘suol}e}10dxe xne je stojdwie 

xne ‘uorjeredal ap je SUOTJESTTIQOWIUII,p sasuedap 

xne ‘q]d ne ‘suol}ipedxe sep nee Be] e yuenb seauue 
Sdlgtustep jdas Sep SINOd Ne s[eIGUIUL slIJSNpuUt] 

ep souRULIOjied e| ep enbi10jsty ndiede un jUesstu 
-INOJ 9[d1}1e 49d op UT LB] B S8aIQSUI [[ kB J, SeINSI soT 


‘QUUDIPeUBD SIUIOUODE | SUBP 
soqueyioduit sasuedap sep sanofno} juequeseided aTet 
-QUIUL d11}SNpuULy] ep [eyIdeo ue sasuedap sey ‘stojeqynoy, 
‘(0661 & SS6I ep eported ej anod ¥% g‘p ep suueAoUL 
gun e y10ddei red uolsseidel US) PEGI UP % EZ 

8 E661 Ue % 9‘Z ap Juessed ‘ayUadSep es IAINSAnod 

B epeuey gJ Inod sanojevo suOT}esI[IqoWIUIL.p sasuedap 
Sap [40} 9] SUBP J[eIQUIU OII}SNpUL] op qed eT 


‘(E661 Ue d1jSsIdo1U9 % Q*PT Op eUIN[OA ne 

j1oddei red assteq oun) souusIpeued suoT}ey10dxe sap 
% OFT 39 (G66T UE,Nb neosartu ourgut) shed ne stojdure 
sep % CZ ‘(E661 Ue.nb adequeoinod euIgul) GI q 

Np % ZP YUAJSNPUI 93490 B JaNqi144e Jojo ue yned UG 
‘QUUSIPeURD BIWIOUNDE | B a[qej}OU USK] ep sinofno4 
OINQIIJUOD Indes 9d ‘aInol1eyUe seuUL] eB Juodde1 

ied 766 US VIVA J1e BIUIOUNDE | ap V[qUIesUa,| SUBP 
Q[VIBVUIW IIIJSNPUL] op VATJe[eI oULyIOdUIL] enb usIg 


awnsay 


‘Spiel][Iur 9°Z ep [eBlo1EUL 

-W09 }IOYep UN Iqns 4UO AT 32 []] Sedeja say enb stpuey 
‘PG61 UP SIe][OP op Sprlel[Iw Zp ep [eloreurul0. snjd 
-INS UN 91}Slda1Usa UO J] 32 [ Sedeye sa] ‘Sequue sareIU 
-1ap Sep [B19UES OLIVUIS NS JUSBUIGULIOJUOD “EG 6T 

ue syoje JUepsoxe ve yuoddei sed peli 9‘, ep 
UOTJLIOI[OWIS BUN IOS ‘PEGT US SeSTPUBYIICUI Sep e[eId 
-I9UIW0D BoUR eq B] B S1e[[OP op Spel] [IU /,“TT ap [ero 
-I9UIUIOD JUSpedxe UN ed vap[os jSa,s BUUSIPeULd Z[eI 
-QUIUL dIIJSNPUL] ep UOTNI14UOd BY ‘e;quiesua |] sue 


‘uoder np ‘% 1‘z Je euused 

-01Nd UOTUL),] 8P *% L ‘TT ‘stug-s}e1q Sep JueTeueAOId 
(Sie][Op ep Sprel][M O'ET) PE6T ep SuOTyeyZ0duI sap 
% 3°99 UOIAUY ‘oJUspsoei1d saUUL] 9aI}SLde1US SpIeT] 
-[IUl Z‘QT op Aneyea eT e yaodde.i red uolyeyUoWISNe 
aUN 10S ‘PEG US SIeT[OP op Spiel] [IU CGT astTeq}04 
qUO UOgIeYO op je UINIUeIN p ‘xne1eUIUI syinpoid 

ap ‘SeTqIJsSNquiod UOU xNeIsUIW op sUOT}e}IOdUII say 


‘uoder a] S1aA ‘% 1‘) Jo GUUBEdOINE 

UOTU/], | SI9A SEVSIIIP 939 UO % 1,6 ‘STUL)-S}eIq xne 
SdQUIUTEYe 949 JO (SIe][OP ep SpiVI]]Iw Z‘TzZ) xnes 
-QUIW SjInpoid op ja XNVIDUTUL ap SOUUOIPeUBD SeTe40} 
SUOT}e}.10dxa Sap % 2‘gg ‘eoUUL] Bp Snood ny ‘epeueD 
np uoqieyp 9] 49 XNeIBUTW SyINpold sey ‘se_qiysnquI0sS 
uOoU XNeIBUIUI Se] Inod ayonogep [edioutid a] sineulep 
yso sked 00 ‘PGE Ue SN.190e JUOS as SIU-S}eIq 

S98] SI9A SUOTIEIOdxe Sap sUINIOA 9] 4e UOTyL0do1d eT 


"€661 US % 8'FT B S9AFIYO 7108 as 
qied 93320 enb ualq ‘Te10} Np % O‘FT WOs ‘souusetpeued 
suolje}10dxe sep ojue}10duII aed oun PEGI US 9100Ue 
quetesoduloo ‘UINIueIN] Je UOgIeYo a] stadwioo A ‘xne1 

-9UIU S}iInpoid ap Je xneIsUTU op SUOT}e}IOdxo Sa'T 
‘ade[oAda1 Ne SAUTJSaP S}Nqal ja sjeydep Se] onb Isure 
S9IANO j9 S9IANO-IWeas s}Inpoid sa] ‘seule Jo sNpPuoy; 
sjinpoid sg] ‘syniq XNeIAUIW Se] JUeTeUeIdUIOD SUOT} 
-ey10dxe sod , UOT}BULIOJsuRI} B] op Sedeqg oiyenb 


6¢ V66l NA INNJIIGVNVD JIINONODI.1SNVO AIVWYANIW FIGLSNGNI, 7 


“SIPUOIE 9} JUO SayJIyO Seq : enbseway 


% O'SE 
SJE||OP OP Spe III GO} : || oder 


SP % 0'02 
SJE||OP Op Spseli|iwW Z'g : ||| edey 
SJe||OP Bp sprelil st} : | edeyy 


%08 
SJE|OP OP SpueIi|IW S‘z : A| ade 


(uoqseyo np sajjao siidwos A) 
SJE||OP Op Spseljjiw 7 LE — siajulwW a14jsnpuj 


p66| Ud ‘suOo!]}eIodxg 
9 ainbi4 


‘SIPUOIIE 81a JUO SaIJIUO Seq : enbiewey 


% 8'OL 
SJE|JOP OP Pueliw ¢'O : | | edey> 


% v'Bi 


% L'LS 
uoIIg 2°} : | edeyy 


% EL 
SJE||OP Ep splelyiw p'O : Aj edeiy 


(jaunyeu ZeB np ja ajosjed np aye} uodaoxe srew ‘uoqieyo ap siudwod A) 
Sie|jOp ap Spseljjiw OE — a1giulwW al4ysnpu| 


p66] Ud ‘SUONesI|IqowU!,p sasuedeq 
cg ainbi4 


So] eJUSSeIder INeTBA 97489 ‘SIe][Op ep SpARTIIIW STE eB] B joddea red assteq aun j10s ‘ggg Ua eUUaIPeURO 
erpulezje Inod “PEGT Us B°gT op edulis e UoqreYp aItOU09| ap S1N9}0es Set Sno} ed su sewet xne 

ep ye UINIUeIN,p ‘xneIgUIW sjiInpoid ap ‘seTqijsnqur0s soeSdesua sasuedap sap % 7‘6 a}UeSeI1del JUO sasuadeap 
UOU XNVIBUIW 9p SUOT}EIOdXe Sap 9[240} ANYT[eA eT S07) “I6GT Ue OUTUIOS augur BI 19 ZEGET UO SPILT ZF 
gsuadep 110ae us Saide ‘PEG] US SUOTJeIedaI xNe SIR] 


ADYAWNWOD -[Op ap Spael]]tur ‘Eg a1oVSUOD B a[BIGUIUI O11]SNPUL’T 

‘0661 U9 }AIOSUI 

(‘yUeTOUL % OF OP INO B 42 EGET UP 9.4AISTSaIUE % 9'Z ap xney 

90 Ua SeTqtuodsip sed juOs ou FEET Nod suoT} ne j10ddei red JUsUessIypaT UN ‘PEGT US BpeUueRy 
-BUIIJSO S9T) "ZEGT Ue sdAIEsqo % F‘QT ep uorszodoid Nv SajTe40} SUOT}EST[IGOUIWIT,p Sasuedap sep % ¢E°Z B 


G66l INNWOLNY ‘FJIVUANIW FISLSNAGNLT UNS ANAFU = BS 


quateTeAtnbe [eyideo ue sasuedap seo “e[quiesua] sued 
‘SeguUP Sai1gIUJop JINY Sep SoUUeAOU SPUOj ap Sor} 
-I0S Sap % Z9 B,nb Juetepuodsel10d 8U FEGT US SUOT} 
-BSI[IQOUIWII.p Sasuedap Se] ‘aTBIGUIW aII}SNpUL] 3yn0}4 
sue ‘Sa}IAT}OB SoT[eAnou ep Inod [eyIdeo Us JUSUIeSST} 
-S@AUT] Op assTed oUN 9jQ[Jor UOTINUTUITP 9449) “Z66I ® 
9861 ep epotsed ev] anod sesuedep ap sueAoul xneealu 
sep euletmnbuto un.nb en41ysuod eu nb ao ‘s1eTjop 

ap prely[iu EO B Sel[qeje JUOS as UOISNy s1gtuIeid op 
IgV | Vp IIIJSNPUL] ep Jo eseUTIJe | op Je UOISNJ B] op 
SIN9JVS SBP SUOT}ESI[IGOWIWIL.p Sesuedep SaT “EGET B 
986I ep epotsed ev] nod sesuedgp ep sueAOU xneeAIU 
Sep % 09 j1eJUese1de. Inb ao ‘(| edejg) xneqguI sep 
UO0T}JNVI}X9,P $9JBIN0S Sa] Inod sie[[op ep pIeI[[IU GL ‘T 
JUSTeSITe4O} SUOTIRST[IGOUIWUL.p Sesuedep Sey ‘PE6T UA 
‘g[VIBUIUL S1IJSNPUL] ep [eyIdeo usa sasuedap sep % Og 
ap seid anod 93du109 yuo UOISNj e1etuleid op IaI9e | ap 
IIIJSNPUL] Jo oseUL]Je | ep Je UOISNJ e] ap “UOTJOeI}Xa] 
ap Sins4des Se] ‘Ng SeauU Sep NeI|[IW a] sindag 


‘“assTeq 99400 & JUIWa]eS9 BNqIIJUOD 4UO UOTSNJ s1gtUul 
-aid ap Ja10e p al1jsnpuly enb Isure xneqgul-uouU ap 

49 UOGIeYD op SEUIUI Se'T ‘adeUl]je,| ep Je UOTSNJ ev] ep 
aIIjSNpul] ed segsinoqap seulwios sep enbieul UI[Iep 
un ® 9[qGenqi1j}3e JNoJINS 93a B Sesuedap sep UOTJONpeI 
eT] ‘€66T Ue e1jStde1Ue Spiel][Iu [‘¢ ep yue}UOUI 

ne j10ddei red alesa] assteq aun 4108 ‘PEEGT US SIeT[Op 
op Sprelf[iu 0‘g e JUeTeIT[qGeIaS (AI B J Sedeyg) yuow 
-adinba] Je el1eUTYoeUI BV] ‘UOTJONASUOD B] SUBP a[e1 
-JUIWI oII}snput] 1ed seadesue [ey1deo us sasuedap se] 
anb aiepoep & epeuey anbriyst}e4¢g ‘sertostAoid suo} 
-BUII}JS9 SBS UOTAS 49 SBATId Jo SoI[qnd s}JUSUIeSsT}SaAUT 
Sd] Ins o]Januue ajyegnbue Uos ap s}e4[Nsei Se] seide.q 


INAWASSILSSAAN| 


g OAIA snjd ue snd ap 41e4a 

g[BUOTJEUIIJUI BDUIIINOUOD BT NO epolied sun yURINp 
SeNnbIWI0UNdE SUOTSS9D91 SEABIS KXNOP B adVj 1leJ 

np jueke sastidesjue sey ‘UoTye}10[dxe,p Je UOT}DV.14X9,P 
senbiuyoe} xne Jo Sapoyjeul xne segqiodde seaj[ert} 
-ueysqns SUOT}eIOT[9UIe,p Issne sTeu 1o[dule,p xneeAIU 
Sop UOTJONPe VB] ep JUSUIa[NS WOU JUSATIOP 9}IA 
-1jonpoid ap suorlyeyUOUISNe Sad “EGG EP INjeo e 440d 
-dei red % ZT ep JUSESSIOIN0e UN 410s ‘aqTATJoNpoid 
ap XNej ANgT[Ieul es] ayoyye Be AJ edejg/] ‘seguue sei1gtu 
-1ap SIOI} SOP SINOD NB 91}JO1O E QOUSUIUIOD STOJo}NO} B 
a]]e {UOISsedeI VIVIUIEp B] ep SInod ne AJ # [IJ] sedeye 
xne [Noel Us jIeYJe ayATJONpoId eT ‘sduleq ap aT[BA 
-Id}UI SUIQUI Np SInod ne % FHT UOIIAUA,p oJUEUISNe B 
aXoduie red gy] 2 no ‘[j edeja e assney aun nuuos 
queuleTese eB uOTJONpoId Be ‘PRET & Z86T Ep UTS 
apotied vB] suep ‘% EPT enbjenb ap nioow 4sa.s gAo[durs 
red g]Id 9] no ‘J edeja] @ SegAtasqo 949 JUO SaTqei 
-gpIsuod ayIATJoNpoid ap sessney sep ‘UOIIAUS Seguue 
Sd1VIUJep XIP Sop SINOD NY ‘PEG US BUUeIPeUed 
g[eIUIW S1I}SNpuUL] ep sedeye aiyenb xne sg Jorjgure 
4898 ([TeAer} Np aqtAtjonpoid ve] JUeWeTe19UeS e[[adde 
uo.nb 4a ‘aA4o[duie zed ‘q]g 2a] no ‘a[jaga uoTjonp 

-oid e] red sginseul) aytatjonpoid eB] anb 1aj0uU 4Nvj [J 


ALIAILONGOY_d 


"SINOT[TEALIZ YOO EF EP WHOS *% B°6T 

ap JIydejjo ANB] VIINpat Np yuo (AJ 30 I[]]J sedeye) sina4 
-08S XNOP S90 “SUIOWUBEN “FEET UP 000 F1Z B S66T 
U2 000 90Z ap assed 4sa stojdwia,p neaalu aT °% OF 
ap ures un syste e yo Joladndei @ enuUTJUOD & S91ANO 
Jo S9IANO-TUIS S}INpoOId op UOT}VITIQR} Op 91IJSNPUL/T 


%v'Lh 
S16 9S : || edeia 


% E'Lb 
py9 9S ‘| adei3 


(jainyeu zeB np je ajoJjod np oysnpul,| suep seAojdwe 
Sep ale} uoNdeoxe slew ‘UOqJeYo ap SaulW Sa] SUP SINa|IeAes} Sap xNBo sidwoOd A) 
sjojdwa {Zp Zz€ — a1aiulw aljsnpu| 


% 6'SZ 
SS9 v8 : II] edey3 


“SIDUOE 8]@ JUO SaIIYO S87 : enbsewayY 


— %S'6E 
hase Pevcaie Ge eee 6ZL : Al adeia 


(S661 un! 62 Np ayep ue) 
v66} ua ‘sloj|dwiz 
p aunbi4 


ZE V66l NA ANNIFIIGVNVD JIINONODG.1SNVO FIVYANIW FAISLSNGNI, 7 


‘sgfojdure 000 ZF 

ap No % [‘L.Z ep s1AN90 p-UleU INI] s1INpet STOJeyNo4 
np jUO oseulyje p Je UOISN] ap “U0T}IV1}xX9,p SBQUIqUIOD 
SOLIJSNPU! Sey ‘E8ET SIndeq “E66T Ep INJeo & ANotI 
-9JUl % LF Op NVeATU UN HOS “000 LE ep Jt}oeyJe uN 
quajdulos eseuljze | Vp Jo UOISN] BV] ep Insyoes a] anb 
ISUI® UOISHJ s1gTWIeId ap JIN | ap a1lIJSNpur ‘suory 
-CUII}S9 SB] UN[SS *XNLIBUI SBp UOTJICA}XI] V SOATeT] 
-IXN® S8dIAIVS S98] SUBP Jo JURWIVIP Ne ose1Oj Np ins} 
-09S 9] SUBP JUSTET[IeARIy SoUUOSIEd OQG/ ‘AtjNO UY 
‘000 Lg WoOITAUA ¥ 410s “FEET 19 EGET UO 9TGUIS SUIOUT 
no snjd aineutep 4se (UOgIeYp e[ STIduIOd A) SetetIIvd 
sep uoTye}IO[dxe | 1nod 4a xnejgUI-UOU Sep jo xnezoUl 
Sep UoT}IeI}xa, Inod stojdulsap [e107 aiquioU aT 


‘V66L 
ua ue{d 99 Ins UOT}e1OI[gUIe oUN sIuted e anbiwou0s9 


astidal eB] ‘SIojejno} ‘6g6T SsIndep assteq eB] e soUep 
-Ud} OUN 9YIje & UOTJEULIOJSULI} Bp 9IIJSNpPUL] op 
ules ne 1ojdula | ‘ajquiesua] sue ‘Seiglutep xnep xne 
aJUSULSNe & ja UOTJEULIOJSURI} B] ap sedeje SaigIU 
-oid xnep xne gsseidel & 10[dula,'T “e[-eguUe 94400 

000 ZZF ep JUEepeseid suRS NRAaAIU 9 4UTe}}e SIo;dula.p 
@IQuIOU 2] : G86T SIndep uoryejueuIsNe siegtweid 

B] Op H18eS [] “EGET US S}IOSUT 000 EZE xNe JAodder 
Jed % G‘T ep UOTJeIOT[9UIe BUN 710S “FEET UP 000 LZE 
UOIIAUS P H1e}2 B[eIGUIU OIIJSNpUL] SUep sto[dulea,p 
aIQUIOU 9[ ‘SeITOSTAOId SUOT}JEUWIT}S9 Sap UOTEG 


slo1dWwy 


‘anbiulouo0de souRs 

-S1019 9}U9001 B] Ied ynoyins yuenbi{dxes A] 2 III 

‘T sodeja xne soaijside1Ue SUOI}EJUSUISNe Say “assTeq 
aun WeUUOD sseULYe | ep Je UOISNJ B] 9p Inayoos 


a] enb sioje ‘10sse ute,d Us 4se UOISNJ o1gTUIeId ap 
I9gI0e | Ip VIIJSNPUL] ‘saineiieyue SsduUe Sep UOSTeI 
-edulod UG ‘aIPUIOUI 949 & G]Jg Ne UOT}NQIIyUOD es 
‘SlOJayno], ‘aseUuLyje | op Jo UOISHJ e] op o11ysNpuUty] op 
INNSIA ev] 1ed sagoueTegatjUOd 949 JUO UOISNJ a1gTUI 
-a1d ap 19108 | ap SII]SNPUL] SUBP SBdAIESqO SesseTq 
-IBJ S28] ‘EGET 1° SSET 91}U 9JULJSUOD JUOUIOATILIAI 
daiInoulep js J] edeyay eB ofqenqi13ye G]g Np aed eT 


‘saynofe Ine[eA B UOT}EULIOJSULI} BT ap 
sodvja Sosiaatp sey] red yuessed ue ‘Jeuly Ineyest[yn] 
e nbsnf seoinos sina] sindep xnejeul sp 49 XNeIQUIUI 
op SUOI}Ipedxe XN 91NESUOD 4S9 OUITIIVUI Jo 914SNIL] 

‘QITETAOIIO} OVI} Np ‘BUINTOA Us ‘% CG ap snid ‘saqtAty 
-d98]109 GILT op onbiw0uosg eseq e| ap eyueyodumt 41ed 
UN JUINIT4SUOD UOTPLI}XIP SI}ATJOR Soy] ‘epeuLedy 
NY ‘Id Ne I[VIGUIUL BIIJSNPUL] ep UOTJNqI4I4UOD B] ep 
UOIIAUS % OE Inod aqydurloos JUsWIeTe19UaS B ([ ede) 
XN¥IBUI Sop UOTJIVI}X9,p S9q}QID0S Sep yred BT ‘UOT} 
-ONI}SUOD 9p XNII9}JeU XNV Jo XNL}9UI-UOU Op SOUTUL 
xne a]qenqi133e Gd Np JUEUIessI0190e | gjnuUe JUSUT 
-3}9[duIOD & XNLJEUI Se1jNe,pP SOUTUI S8[ 49 1O.p SOUTUL 
S29] eyono}4 & Inb assteq oqueysodury ‘(J ede) uot} 
-081}X9,] 8p Indes 9] SUR] “EGET B TS6T Op epotsed 
el nod % 6‘f ap euUaAOUI ANI B ANSlAgjUr JUST 
-91989] 3S9 INb 989 ‘PE6T UP GId Ne sIt}sNpuL] ep 92404 
UWOIJNIIjUOd B] Vp % ZF gjuesgidead JUO s[BIQUIW 911} 
-SnpuL] SUep UOTJeULIOJsURI) BT ep sedeyg oayenb soy 


“UOTINUIUIp 01Q39] 

aUN 91jsIda1Ue & adeUTJe | Ap Je UOISHJ B] ep Ins} 
-0aS af anb s10ye ‘PEE Use UoTJonpoid ep INs[eA eB] ep 
{USUIESSTOINNv UN NUUOD Sajno}q yO (AT 4 II] Sedeyg) 
S9IANO 39 SIIANO-TUes S}INpoid ap UOT}BITIGQeJ 

ap SelIjSNpUI Sey ‘sue Xnep ap JIyndgsUOd UTPep UN 
@ Uj SIU B JUDUIAAQIOI Iad9] 9D ‘aINolig}Ue sgUUR | 
ep Spiel] [TU Og Sap Nel] Ne “o1gtuTUL oI14SNpUL] 


% bbe 
SIE||OP Bp SpueI|IW g's : || edeysy 


sue||Op ap spuerjiw ‘9 : | edeyy 


(jaunyeu ZeB np ja ajodjed np Injed ap aye} uondeoxea sew ‘uoqseyo ap Injeo siuduoo A) 
sJe|jOp ap spuenpiw p°7z — ssglulW al4}SNpUu| 


‘SIDUOUIE O19 JUO SA1JIYO Seq : enbIeWEY 


% SCS 
SJe||OP OP SPJIEIIIIW O'S : [I] edeIZ 


~661 Ue ‘(9861 ap XI4d Ua) S4Na}oe} Sap }NOd Ne Aid 


€ oinbi4 


S661 INNOLNY ‘AIVAANIW AIALSNAGNLT UNS INAWU YS 


ee 


‘JO,| 8 JuaBe,| 
‘J@4OIU | ‘UIZ 8] “BJAIND a] Ins JUeLOd SaipUO7 eB $9}09 xne}ewW Sep sUaIponb xud sa Ins seaseq SeauUOP ‘epeUeD saljaunyeu SeouNOssaY : 801NOS 


vé66l C661 c66L L661 O661 6861 8861 


Oui Ce Viv COE VOTO Savin O fT VaietOr at Ve ape OUNGe Vann aeO met fe 
COA 9g 


OOl 
UaIPeUed BdIpU| 


Oct 


Ovt 


O9L 


Ost 


002 
uleoawe adIpu| 


Ode 


Ove 


(001 = 8861 JalAUel) eoualajaJ ap NeEAIN 


(sjueINOD sueI]Op Ua) 
p66} SAquiadap e ggél JalAUel ap ‘xnejawW sap xd sap sjansuew sasipuy 
z ainbi4 


"SIDUOWE 9}9 JUO SAayyIUO Seq : enbseway 
"UONEWISE | 


% 6'¥2 
SJe||OP ap Spueyiws Z*S} : ||| adeyS 


SJE||OP BP SPJeIIIIW p'g} : Aj edejy 


% SLE 


SJE||OP BP SPIEl||IW S'E} : | edeyy 


SJe|JOp ap spselyiw g‘zg — ajesguiW a1ysnpu| | 


ab661 ua ‘SUuOI}Ipedxea sap unajep 
L aunbig 


—_—_—O—O————— 


SE v66l NJ INNIIGVNVD JINONODI.1 SNVA AITVYANIW FIAYLSNANI, 7 


TABLEAU 1. DIMENSIONS ECONOMIQUES DU SECTEUR DES MINERAUX ET DES METAUX, EN 1994 dpr 


| II IH IV 
Fabrication de 
Fabrication de produits ; ; , 
Extraction et Fusion et produits métalliques Etapes Etapes Etapes 
Indicateur économique concentration affinage semi-ouvrés ouvres 1+ 1+ Hl + Ill 1+ 1+ Il+IV 


ane UU UL me ees LULU SS Se eS LU SS 
PRODUCTION 


Valeur des expéditions (milliards de dollars oo We Seu 16,4 30,7 46,4 62,8 
de 1992) 

Produits intérieur brut (PIB) [milliards de 6,1 Bye 5,0 5,8 Wake 16,6 22,4 
dollars de 1986] 
Pourcentage du total du PIB ile 1,0 0,9 ileal ae Sul 4,2 

EMPLOIS 

Emplois 57 000 57 000 85 000 129 000 114 000 198 000 327 000 
Pourcentage du total des emplois 0,4 0,4 0,6 1,0 0,9 es a5 

INVESTISSEMENTS 

Nouvel investissement (immobilisations lay 0,3 0,6 0,4 2a 2,6 3,0 
seulement) [milliards de dollars] 
Pourcentage du total des nouveaux We! 0,3 0,4 0,3 1,6 2,0 Zo 

investissements 

COMMERCE EXTERIEUR 

Exportations (milliards de dollars) lie 10,9 6,2 PASS. 22,4 28,7 S11 
Pourcentage du total des exportations 54 Bal 2,9 Le 10,5 13,4 146 

canadiennes 

Importations (milliards de dollars) 3,9 4,3 7,8 3,5 8,2 16,0 19.5 
Pourcentage du total des importations 1,9 2a 3,9 IA 40 7,9 9.6 

Balance commerciale (milliards de dollars) 7,6 6,6 —1,6 —1,0 1472 WAY ilar’ 


eee eee ee ee ee ee dS St ee eee 


Sources : Ressources naturelles Canada; Statistique Canada. 
dpr : données provisoires. 
Remarques : Les chiffres ont été arrondis. Tous les chiffres sont exprimés en dollars courants, sauf le produit intérieur brut qui représente l'industrie au cout des facteurs en prix de 


1986. Les données incluent le charbon et I'uranium, mais elles ne comprennent pas le pétrole et le gaz naturel ainsi que leurs produits. 
Etape | comprend les minerais et les concentrés de minéraux. 


Etape || comprend la fusion et l'affinage des métaux ferreux et non ferreux. 
Etape Ill comprend les produits semi-ouvrés, les fils et les produits tréfilés, et les produits minéraux non métalliques. 
Etape IV comprend la fabrication des produits métalliques, sauf les fils et les produits tréfilés qui sont déja inclus dans I'étape III. 
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Preface 


ile publication is prepared by the Minerals and Metals Sector of Natural 
Resources Canada. Data appearing in this publication are compiled from many 
sources using the best information available. This report is intended to provide 
the reader with a digest of general information on the status of the mineral 
industry in Canada. It should not be considered an authority for exact quotation 
or an expression of the official views of the Government of Canada. 


Your comments on the content of this report are welcome. Specific comments can 
be directed to: 


Greig Birchfield 

Minerals and Mining Statistics Division 
Minerals and Metals Sector 

Natural Resources Canada 

580 Booth Street, 9th Floor 

Ottawa, Ontario 

K1A 0E4 


Telephone: (613) 995-2277 
Facsimile: (613) 992-5565 
E-mail: Greig.Birchfield@cc2smtp.nrcan.gc.ca 


MINERAL INDUSTRY INFORMATION 
CONTACT POINT 


In order to provide clients with timely access to information describing the 
mineral industry, requests for specific statistical information on the mineral 
industry can be channelled through the contact point provided below. Once a 
request has been received, it will be immediately directed to the officer most 
able to address that request. This contact point is: 


Laurie Morrison 

Minerals and Mining Statistics Division 
Minerals and Metals Sector 

Natural Resources Canada 

580 Booth Street, 9th Floor 

Ottawa, Ontario 

K1A 0E4 


Telephone: (613) 992-6767 
Facsimile: (613) 992-5565 
E-mail: Laurie. Morrison@cc2smtp.nrcan.gce.can 
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NOTE TO READERS 


Please note that the 1996 Spring edition of this review was not published. 
The current edition of the Mineral Industry Review (MIR) is the second 


release of this semi-annual publication. 


Introduction 


Tee issue of the Mineral Industry Review (MIR) contains five articles pre- 
pared by staff of the Minerals and Metals Sector of Natural Resources Canada. 


The article entitled The Canadian Economy and the Mineral Industry in a 
Global Context sets the stage with a survey of Canada’s economy in 1996 and 
where it may be headed in 1997. The importance of the mineral industry to the 
Canadian economy is briefly described and recent exploration trends are noted. 
The article concludes with a description of metal markets this year and an out- 
look for the industry in 1997. 


Net gains in both production capacity and mine employment from net mine 
openings are expected in both 1996 and 1997. These trends, and the ramifica- 
tions of a recent weakness in metal prices, are discussed more fully in the article 
Trends and Impact of Mine Openings in Canada on Production Capacity and 
Mining Employment, 1988-97. 


A great deal of excitement in mining circles in Canada in recent years has been 
generated by the discovery of diamonds. Diamonds in Canada, therefore, is a 
welcome addition to this issue of the MIR. The article reviews how diamond 
deposits are formed, diamond exploration methods, how the diamond content of 
deposits is measured, how diamonds are mined and recovered, the history of 
diamond exploration and discovery in North America, Canada’s promising dis- 
coveries, and how Canada’s diamond contents and values compare to those of 
the world’s diamond mines. 


According to the latest World Investment Report from the United Nations Con- 
ference on Trade and Development (UNCTAD), business globalization is 
increasing at a dramatic pace and foreign direct investment by trans-national 
corporations soared in 1995. Because of their knowledge and expertise, 
Canadian companies are well positioned to respond to opportunities arising from 
the globalization of the mining industry. The article Canada and the Globaliza- 
tion of the Mining Industry describes Canadian mining activity abroad by region 
as well as activity in the Canadian market. 


There are nearly 2500 companies directly employing almost 10 000 workers in 
the construction aggregates industry (mainly sand and gravel and crushed 
stone) in Canada. The article Construction Aggregates in Canada - An Overview 
presents a thorough description of this important segment of the Canadian 
mineral industry. It covers such topics as volume and value of shipments by 
region, trade, trends in building and engineering construction, and possible off- 
shore sources of aggregates. An extensive bibliography rounds out the article. 
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Notes 


New MINERALS AND METALS POLICY 


A decade after the federal government last unveiled a minerals and metals policy, the Cabinet 
has approved a new Minerals and Metals Policy of the Government of Canada. The Policy, 
sub-titled Partnerships for Sustainable Development, incorporates the concept of sustainable 
development into a comprehensive policy. document respecting minerals and metals. The 
Policy flows out of an intense consultative process with all stakeholders. It represents an 
important source of guidance for federal decision-making on minerals and metals in the con- 
text of sustainable development. Copies of the Policy (ISBN 0-662-25154-7) are available in 
limited quantities from: 


Minerals and Metals Sector 
Natural Resources Canada 
Ottawa, Ontario 

K1A 0EF4 


Telephone: (613) 947-6580 
Facsimile: (613) 952-7501 


This document is also available on the Internet at: 


http://www.nrcan.gc.ca/mms/sdev/policy-e.htm 


CANADIAN MINERALS YEARBOOK 


The 1995 edition of the Canadian Minerals Yearbook: Review and Outlook reports on the 
activities of the minerals and metals industry over the past year, identifies the predominant 
economic events of 1995, and indicates the major trends in the Canadian economy. 


The leading chapter of the Yearbook provides a general review of the Canadian economy and 
the performance of the mineral industry during the year. The general review is followed by 
chapters that focus on the Canadian scene with reviews on the regional outlook; mine reserves, 
recent production decisions, and promising deposits; mineral exploration and discoveries; and 
mine openings and closings. This year’s edition also includes a new chapter that details 
Canada’s mining presence abroad, as well as a chapter outlining major developments on the 
international scene. 


The 37 commodity reviews form the major part of this publication. They feature economic and 
policy developments and data specific to each commodity in respect of markets, prices, produc- 
tion, trade, and consumption. These commodity chapters also provide an outlook of the 
industry’s future position. 
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The Statistical Report comprises over 70 tables that provide statistical data on production; 
trade; consumption; prices; principal statistics; employment, salaries and wages; mining, 
exploration and drilling; transportation; and investment and finance. 


Copies of the Yearbook (catalogue no. M38-5/44E) can be purchased from the Canada Commu- 
nication Group — Publishing, telephone (819) 956-4802, and associated bookstores for C$47.95 
plus shipping/handling and applicable taxes (US$47.95 plus shipping/handling and applicable 
taxes for U.S. and foreign orders). 


MINING FACTSLINE 


The Mining FactsLine features current information on the Canadian mineral industry, some- 
times weeks before it is published. It offers over 200 documents, including profiles and an 
outlook for 40 mineral commodities, as well as information on exploration, developments and 
promising deposits in Canada. 


With this automated fax delivery system, you can access comprehensive mining statistics 
24 hours a day, 7 days a week. Just call the Sector’s on-line interactive terminals from your 
facsimile phone. Select documents from its catalogue and the material will be forwarded to 
your fax machine. 


To access Natural Resources Canada’s Mining FactsLine, dial (613) 947-6767 from your 
facsimile phone. 


NATURAL RESOURCES CANADA ON THE INTERNET 


Along with many other federal government departments, Natural Resources Canada has made 
great strides during the past year in embracing the technology of the Worldwide Web and the 
Internet. Natural Resources Canada’s home page has direct links to the other sectors of the 
Department, reports and statistical information produced by departmental employees, directo- 
ries of departmental specialists and services, other federal government departments, provin- 
cial and other governments, and many other sites of interest to our clients. The ability to 
exchange files, statistics and other information has lowered barriers to communication and 
enabled the Department to more quickly and economically respond to requests from clients and 
others with an interest in Canada’s natural resource industries. 


We would be very pleased to have you “visit us” at: 


Natural Resources Canada home page: 
http://www.nrcan.ge.ca 


Minerals and Metals Sector home page: 
http://www.nrcan.gc.ca/mms/ms-home.htm 


Minerals and Mining Statistics Division home page: 
http://www.nrcan.gc.ca/ms/efab/mmsd 


PUBLICATIONS OF THE INTERNATIONAL STRATEGIC 
MINERALS INVENTORY WORKING GROUP 


NOTES 5 


These reports were prepared as a cooperative effort of the earth science and mineral resource 


agencies of the governments of Australia, Canada, Germany, South Africa, the United 


Kingdom and the United States. The report for each commodity covers topics including miner- 
alogy, processing, uses, supply, production, trade, and also provides tables with a detailed 
inventory of known world deposits — deposit type, host rock, age of mineralization, tectonic set- 
ting, local environment, principal mineral assemblages, deposit tonnages and grades, produc- 


tion status, etc. 


The following reports are available: 


e U.S. GEOLOGICAL SURVEY 


CIRCULAR SERIES 


Year of 
Circular Commodity Publication 
930A Manganese 1984 
930B Chromium 1984 
930C Phosphate 1984 
930D Nickel 1985 
930E Platinum Group Metals 1986 
930F Cobalt 1987 
930G Titanium 1988 
930H Graphite 1988 
9301 Lithium 1990 
930J Tin 1990 
930K Vanadium 1992 
930L Zirconium 1992 
930M Niobium (Columbium) 1993 
and Tantalum 
930N Rare Earth Oxides 1993 


e U.S. Bureau of Mines Mineral Perspective Series 


International Strategic Minerals Perspectives Series Summary Report — A Regional 


Assessment of Selected Mineral Commodities in Subequatorial Africa 


Our stocks of these publications are limited, especially those of Circulars 930A to 930H. 
Copies are available free, while quantities last, from: 


Donald Cranstone 


Economic and Financial Analysis Branch 


Minerals and Metals Sector 
Natural Resources Canada 
580 Booth Street, 9th Floor 
Ottawa, Ontario 
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Canadian Mining Facts 


AME following Canadian mining facts are just a sample of what awaits you at 
the Minerals and Mining Statistics Division’s Web site (available on the Internet 
through the Natural Resources Canada home page at http://www.nrcan.gc.ca/). 
(See “Notes” for specific home page addresses.) 


Facts on mineral industry production, trade, employment, exploration, and 
many other topics are available for Canada and for each of the provinces and 
territories. The facts will be frequently updated, so periodic visits to the site are 
encouraged. We would appreciate your comments on these facts, as well as any 
suggestions you may have for future additions. 


Increases in Canadian trade over the last three years have been the most 
significant factor in the creation of jobs for Canadians. The minerals 
industry has been, and continues to be, an important contributor to this — 
exports in the minerals industry increased 40% from 1993 to 1995 from 
$29 billion to over $40 billion. 


In 1995, the mining and mineral processing industries directly employed 
341 000 Canadians. Of these, 61 000 were employed in mining, 59 000 in 
smelting and refining, and 221 000 in the manufacture of mineral and metal 
products. 


Average weekly earnings in the mining, quarries and oil wells industry in 
1995 were $991, one of the highest levels of any industry in the Canadian 
economy. Average weekly earnings in the mining industry itself were $1014. 


Interest in diamond exploration in Canada has grown significantly since 
1993 and has become an important factor in the Canadian exploration 
industry, representing an estimated 20% of total exploration expenditures 
for each of the years 1993 through 1996. 


Diamond exploration expenditures totalled $138 million in 1994, and are 
likely to total $161 million and $177 million in 1995 and 1996 respectively. 
Since the diamond exploration boom began in 1993, more than $560 million 
will have been spent. 


Precious metals were the principal target for exploration in Canada in 1994. 
Some $260 million, or more than 40% of total exploration expenditures, were 
directed toward the exploration for precious metals, chiefly gold. 


Canadian exploration expenditures totalled $628 million in 1994, up 32% 
from 1993 and 63% from the recent low level of 1992. The upward trend in 
exploration activity that started in 1993 is expected to continue, with prelim- 
inary estimates for 1995 of $764 million and intentions for 1996 of $945 mil- 
lion. 


In 1995, Canada ranked second in the world in terms of exploration invest- 
ment, ahead of all other countries except Australia (former Soviet Union 
countries are excluded). 
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e¢ The mining industry is a vital contributor to the Canadian economy. In 
1995, the mining and mineral processing industries contributed $23 billion to 
the Canadian economy, an amount equal to 4.3% of the national Gross 
Domestic Product. 


¢ Over the decade ending in 1995, labour productivity in the mining industry 
increased by 69% and in the smelting and refining industry by more than 
50%. 


e In 1995, there were some 298 metal, nonmetal and coal mines and some 3000 
stone quarries and sand and gravel pits operating in Canada. There were 
also some 50 nonferrous smelters, refineries and steel mills. 


e In 1995 more than 60% of the value of Canadian non-fuel minerals was pro- 
duced by Ontario (33%), Quebec (18%) and British Columbia (14%). Pro- 
ducing mines are found in all provinces and territories except Prince Edward 
Island. 


e In 1995, five Canadian provinces produced 75 million tonnes of coal valued at 
$1.9 billion. 


e In 1995, the western provinces of Saskatchewan, Alberta and British 
Columbia produced 72 million tonnes of coal, about 95% of the Canadian 
total. Western Canada’s coal production was worth $1.7 billion. 


e Canada is the world’s fourth largest coal exporter. In 1995, Canada exported 
about 34 million tonnes of coal (45% of Canada’s total production) valued at 
approximately $2 billion. 


¢ The four most important metals in terms of 1995 Canadian production value 
were copper ($2.85 billion), gold ($2.53 billion), nickel ($1.96 billion) and zinc 
($1.56 billion). 


e In 1994, Canada led the world in the production of potash, uranium and zinc, 
placed second in the world in the production of nickel, elemental sulphur, 
asbestos and cadmium, was the third largest producer of aluminum, plat- 
inum group metals, titanium concentrate, copper and gypsum, the fourth 
largest producer of cobalt and molybdenum, and the fifth largest in the world 
in the production of gold and lead. 


¢ In 1995, metal and other mining companies intended to spend more than 
$80 million on research and development (R&D), slightly less than 1% of 
company sales. When services related to mining and the crude petroleum 
and natural gas industries are included, the expenditure rises to $145 mil- 
lion. 


Reviews 


The Canadian Economy and the Mineral 
Industry in a Global Context 


Greig Birchfield 


The author is with the Minerals and Metals Sector, 
Natural Resources Canada. 
Telephone: (613) 995-2277 


L, 1995, buoyant exports and investment spending 
were offset by weak household demand, resulting in a 
modest gain of 2.3% in Canada’s Gross Domestic 
Product (GDP), half the 1994 growth rate. The first 
quarter of 1996 saw Canada’s real GDP advance at 
an annualized rate of only 1.2%. In contrast to the 
recent past, though, the increase was driven by 
domestic demand. The relative weakness in exports 
of goods and services detracted significantly from 
overall growth. The effects of labour disputes in the 
U.S. auto industry and a sharp reversal in demand 
for pulp and paper products were the major reasons 
for the export sector’s poor first-quarter performance. 
Growth in the second quarter of 1996 matched the 
previous quarter’s, although the components of the 
growth differed. Exports again came to the fore as 
Canada’s trade surplus reached a $17 billion annual- 
ized level in the second quarter, an 11-year high. The 
news that Canada’s trade surplus reached a record 
monthly surplus of $4.02 billion in August shows that 
the export side of the economy is the main engine of 
growth. The strong export performance is consistent 
with the robust U.S. economy. Massive inventory 
reductions in Canada in the second quarter curtailed 
production from the manufacturing sector. Inventory 
levels now appear to be at acceptable levels provid- 
ing, along with other factors, hope for a stronger sec- 
ond half of 1996 and a stronger 1997. Initial indica- 
tions are that this hope will be borne out. In addition 
to August’s export performance, a surge in manufac- 
turing output in July helped boost GDP at factor cost 
by 0.5% over the June figure. 


Canada’s economy is forecast to grow through the 
remainder of 1996 and into 1997. Some gains in con- 
sumer spending are expected as interest rates are 
forecast to remain low. Canada’s bank rate has 
declined steadily since early this year and, as of mid- 
November, it stood at 3.25%. Domestic demand will, 
however, be tempered by persistently high unemploy- 
ment rates of more than 9% and a high level of con- 
sumer debt. The Canadian dollar has strengthened 
as fundamentals such as low inflation, declining 


government deficits, and Canada’s first current 
quarterly account surplus in 12 years are all under- 
pinning the dollar’s strength. Signs that the U.S. 
economy may be cooling off to a more sustainable 
rate of growth have taken some pressure off the U.S. 
Federal Reserve Board to raise interest rates in that 


country. With the U.S. growth rate expected to be 


about 2.5% next year, and with the global outlook 
even more positive, the prospects for Canada’s 
export-based industries remain positive. 


The impact of the strike against General Motors has 
cast some doubt on the sustainability of the pace of 
expansion in the fourth quarter. The full impact of 
the strike will not be known until December when 
the October trade figures are released but, overall, 
for 1996, Canada’s growth rate should still reach 
about 1.6%. In 1997 it should be around 3% as most 
of its domestic fundamentals remain sound and the 
global economy achieves, as expected, a healthy 
growth rate. 


Canada’s mineral industry, encompassing mining 
and concentrating, smelting and refining, semi- 
fabrication of metallic and nonmetallic minerals and 
metal fabrication, but excluding crude oil and natural 
gas, is an important component of the Canadian 
economy. In 1995, the mineral industry accounted 
for $23.1 billion, or 4.3% of Canada’s GDP. On the 
strength of generally higher metal prices and produc- 
tion in 1995, the value of non-fuel minerals produc- 
tion reached $17.4 billion, a 17% increase over 1994 
(Table 1). 


The Canadian mineral industry’s impact on Canada’s 
economy is felt even more in the export sector. The 
value of domestic exports of non-fuel minerals and 
mineral products including coal was $40.5 billion in 
1995, an increase of 16.5% over 1994. The mineral 
industry contributed over $10 billion to Canada’s 
balance of trade in 1995. The value of exports of non- 
fuel minerals and mineral products including coal for 
the first seven months of 1996 has already totalled 
$24 billion and contributed $6.4 billion to Canada’s 
trade balance, confirming the importance of the 
mineral sector. 


Exploration expenditures provide an indicator of the 
strength that the Canadian mineral industry can 

be expected to show in the future. The federal- 
provincial survey of mining and exploration 
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companies indicates that Canadian exploration activ- 
ity has recovered to healthy levels. Exploration 
expenditures have been growing steadily since 1992 
when spending was at a low of $385 million. Since 
then, expenditures increased to $477 million in 1993, 
$628 million in 1994 and $764 million (preliminary 
estimate) in 1995. Company spending intentions 
reveal that $945 million could be spent on explora- 
tion in Canada in 1996 (Table 2). The interest gener- 
ated by the Voisey’s Bay nickel-copper-cobalt deposit 
in Labrador remains strong. Moreover, exploration 
for diamonds is widespread and continues unabated. 


Prices for most base metals rose during 1995 asa 
result of slowly depleting stock levels and strong 
global demand for many resource-based products 
and, with the exception of copper and, to a lesser 
extent, nickel, maintained their strength through the 
first six months of 1996. Nickel prices were some- 
what weaker in early 1996 as a result of lower 
demand from the stainless steel sector. Nervous 
investors, sensing that speculators and large com- 
mercial copper users were perhaps maintaining the 
copper price at artificially high levels, and concerns 
that copper supply from new mines might outstrip 
demand caused a weakening of the copper price in 
early 1996 from a 1995 average of US$1.33 per pound 
(Ib) to an average of about US$1.18/b for the first 
five months of 1996. 


The copper market, and indeed the whole base-metal 
market, was rocked in June by news of Sumitomo 
Corp.’s $2.6 billion copper-trading scandal. Almost 
overnight, copper prices dropped from about 
US$1.20/b to less than US$1.00/b as the market 
struggled to determine how much copper the 
Japanese conglomerate held, and how it would be 
released onto the market. That, together with the 
uncertainty surrounding the criminal and regulatory 
investigations, continues to haunt the market. On 
September 13, 1996, copper prices plunged to 
US83.2¢/lb, a two-year low, as the result of news that 
the Sumitomo copper trade deficit may be much 
larger than originally estimated. Copper prices have 
since recovered and, as of mid-November, copper was 
trading at just over US$1.00/b. Other base-metal 
prices also declined, but to a lesser extent than 
copper. Because of the weakening of copper prices as 
a result of the Sumitomo copper incident, several 
Canadian mining projects that were under aggressive 
development have since been postponed, but the 
Sumitomo effect is generally viewed as short to 
medium in duration. 


The outlook for the base metals, again with the 
exception of copper, however, is reasonably bright for 
1997. The International Monetary Fund (IMF), in its 
semi-annual World Economic Outlook, has forecast 
global economic growth rates to reach 3.8% in 1996 
and to accelerate to 4.1% in 1997. This strength will 
ensure demand remains robust for the medium term, 
while relatively low metal stock levels will likely 
keep supplies in balance. Even copper prices, 


although likely to trend lower as a result of over- 
supply from new mine and smelter production coming 
on stream, will be supported somewhat by buoyant 
demand. The recent decline in nickel prices reflects 
reduced demand for stainless steel and an accumula- 
tion of stainless steel stocks, but the longer-term 
outlook for stainless steel consumption, and conse- 
quently nickel demand, remains positive. 


Gold, after trading in a narrow range from US$380 
per troy ounce (0z) to US$390/oz for the last couple 

of years, rose above US$400/oz early in 1996, reach- 
ing a five-year high of US$416.25/oz in February. 
This price has not been maintained, however, with 
gold trading at an 18-month low of US$377/oz on 
October 1, 1996. The price has since recovered 
slightly to about US$380/oz. A number of reasons are 
cited for gold’s failure to maintain its earlier price 
levels: inflationary concerns have subsided; 
producers’ forward sales and Central Bank sales 
(especially by Belgium) needed to be absorbed; and 
simply that the market was not as strong as initially 
thought at the beginning of 1996. Investors felt there 
were better places to put their money — Wall Street 
stocks, for example. Physical interest also deterio- 
rated in the price-sensitive gold-consuming areas of 
India, China and South-East Asia. According to Gold 
Fields Mineral Services Ltd., demand for gold was 
down 4.7% during the first half of 1996, while mine 
production increased for the first time in two years, 
by 3.2%, confirming that the gap between gold’s 
supply and demand was diminishing. The outlook for 
gold prices over the next 6 to 12 months is therefore 
not very optimistic. Even though the downside risk 
is low, low inflation, low interest rates and the poten- 
tial IMF sale of some 5 million oz from its reserves to 
aid poorer countries will likely keep gold prices near 
their present levels. This, fortunately, is sufficient to 
maintain the Canadian gold mine projects that are 
currently under development. 


Note: Information in this review was current as of 
November 19, 1996. 
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TABLE 1. CANADA, PRODUCTION OF LEADING MINERALS, 1994 AND 1995 


Percent Percent 
Volume Change Value Change 
1994 1995p 1995/1994 1994 1995p 1995/1994 
(000 tonnes except ($ millions) 
where noted) 

METALS 
Copper 590.8 704.9 19.3 1 909.6 2 848.4 49.2 
Gold kg 146 428.2 149 026.4 1.8 2 468.9 2 534.9 2a 
Nickel 142.0 166.8 WES) 1 229.4 1 964.6 59.8 
Zinc 976.3 1 093.5 12.0 1 330.7 1 556.1 16.9 
Iron ore 36 416.4 37 130.1 2.0 1 214.9 1 212.0 —0.2 
Uranium tU 11 200.0 10 093.8 -9.9 616.3 539.0 -12.5 
Silver t 740.3 1 194.7 61.4 171.8 276.1 60.8 
Molybdenum 9 758.9 8 481.8 -13.1 113.4 Zita 86.2 
Cobalt 1.8 2.1 16.3 134.7 187.3 39.1 
Platinum group kg 13 422.5 15 108.6 12.6 144.5 173.3 19.9 
Lead 167.6 203.3 PQ 2 125.4 172.6 Shel 
NONMETALS 
Potash (K20) 8 517.2 8 847.9 3.9 1 287.1 1 462.4 13.6 
Salt 12 243.9 10 772.1 —12.0 300.7 267.9 -10.9 
Asbestos 530.9 510.8 —3.8 20216 23377 0.4 
Sulphur, elemental 7 899.9 7 977.3 1.0 121.0 206.9 71.0 
Peat 914.0 1010.2 10.5 133.3 143.6 rays 
STRUCTURAL 
MATERIALS 
Cement 10 584.4 10 722.0 1.3 838.1 876.5 4.6 
Sand and gravel 245 278.1 239 870.5 —2.2 870.1 860.1 —1.2 
Stone 92 502.2 92 223.5 —0.3 559.9 558.6 —0.2 
Lime 2 449.0 2 515:7) 2a 200.3 210.1 4.9 
Clay products Aue ee Be 113.9 104.5 -8.3 
MINERAL FUELS 
Petroleum, crude 000 m3 110 451.6 114 802.4 3.9 13 345.1 15 424.5 15.6 
Natural gas million m3 138 856.4 148 481.4 6.9 9 428.6 6 845.6 —27.4 
Coal 72 824.0 74 720.0 2.6 1 811.7 1 902.6 5.0 
Natural gas by-products 000 m3 22 665.6 24 917.1 9.9 1 623.5 le Siee 7.9 


ee ge eee 


Sources: Natural Resources Canada; Statistics Canada. 
. . Not available; P Preliminary. 
Note: Numbers have been rounded. 
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TABLE 2. MINERAL EXPLORATION EXPENDITURES IN CANADA, BY PROVINCE AND TERRITORY, 1985-96 
CURRENT DOLLARS 


Field Work Only Total Exploration 
Province 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995p 1996f 
($ millions) 


Newfoundland 11:9 12.3 Shel 37.7 36.2 23.3 12.1 ie 8.9 12.4 70.8 111.3 
Nova Scotia 7.8 Whee 41.6 46.7 21.4 11.0 4.5 3.3 1.8 1.7 1.8 2.3 
New Brunswick 12.1 10.8 9.1 13.8 13.6 16.5 15.8 ZZ as a 10.0 Ure 20.1 
Quebec 135.2 241.4 415.5 328.2 185.0 196.4 138.1 94.1 106.1 130.3 137.6 VSL 
Ontario 93.2 136.8 308.1 343.6 217.8 152.6 109.7 77.4 75.6 113.0 135.9 158.7 
Manitoba 33.7 26.3 40.0 30.0 37.0 41.2 a4 32.0 27.4 40.5 35.5 33.3 
Saskatchewan 39.4 36.8 63.5 61.1 63.3 42.2 31.5 25.9 53.1 50.6 46.8 42.6 
Alberta 14.7 3.0 2.5 4.3 6.2 10.7 6.6 5.4 7.3 9.4 12.0 14.9 
British Columbia 73.0 63.1 142.6 196.8 186.6 226.5 135.7 71.6 66.0 85.0 83.5 123.5 
Yukon Territory 277 27.9 29.0 38.6 15.1 18.4 16.5 O7, toe 25.7 32.6 43.5 
Northwest Territories 46.8 35.8 59.0 66.5 45.7 36.0 31.6 42.7 100.7 149.5 189.5 219.3 


Total field work 
(excluding overhead) 490.5 611.4 1 138.6 1 167.3 703.5 660.3 439.2 323.5 410.1 540.5 oe re 


Total exploration2 
(including overhead) 605.8 W233 1 300.0 1 350.0 827.9 774.7 531.8 385.3 477.3 628.1 763.5 945.2 
Se es ee 


Source: Federal-provincial survey of mining and exploration companies. 

. - Not available; f Forecast; p Preliminary estimate. 

1 “Total exploration” includes related overhead expenditures. 2 For the years 1985-88, totals with overhead were calculated by multiplying the field expenditures by the 
ratio total/field from Statistics Canada. 

Note: Numbers may not add to totals due to rounding. 
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. 1988, the number of mines in Canada shrank 
to about 280 in 1993. After four years of decline, a 
recovery began in 1994 and the number of producing 
mines (excluding small quarries and sand and gravel 
operations) in Canada is expected to recover to about 
310 in 1996 (Figure 1). By 1997, this number could 
grow to 330 as a result of increasing net mine open- 
ings (new mine openings and mine re-openings less 
permanent mine shut-downs and temporary mine 
shut-downs). Net gains in both production capacity 
and mine employment from net mine openings are 
expected in both 1996 and 1997 and are rising 
(Figures 2 and 3). 


Three important upward trends have emerged since 
the early 1990s: the number of mine openings; the 
number of new mines; and the average size of ore pro- 
duction capacity. The first upward trend is an overall 
rise in the number of mine openings (Figure 4). In 
1992, eight mines came on stream. Twenty-two new 
mines and re-openings are expected in 1996, and in 
1997 an additional 27 mines are expected to come on 
stream, thus continuing the upward trend. 


The second upward trend is a parallel trend of 
increasing numbers of new mines (Figure 5). The 
number of new mines rose from 2 in 1994 to 11 in 
1996, and is expected to rise to 19 in 1997, which is 
near the previous decade’s record high of 23 set in 
1988. A preliminary estimate indicates that this 
trend is likely to continue into 1998. 


The third upward trend is the increasing operating 
size of new precious-metal and base-metal mines 
(Figure 6). In 1991, the ore production capacity of 
new precious-metal and base-metal mines averaged 
650 tonnes per day (t/d). This increased to 2400 t/d in 
1994 when the 4000-t/d Louvicourt mine in Quebec 
came into production. In 1996, this average capacity 
is expected to be maintained, and by 1997 it will 


likely reach the 3700-t/d level because larger mines 
such as the Troilus gold mine in Quebec and the 
Huckleberry gold-copper and Mount Polley copper- 
molybdenum mines in British Columbia are coming 
on stream. The implications are significant as the 
number of net new mine openings (new mine open- 
ings less mine closures) is rising and a parallel rise in 
the number of larger mines will boost the current 
production to a higher level and guarantee the cre- 
ation of needed new mining jobs in Canada. Because 
most of Canada’s minerals are exported, higher pro- 
duction will ensure a higher contribution to the posi- 
tive annual trade balance enjoyed by the Canadian 
mineral industry. 


A downward trend has also become apparent since 
1991. Figure 7 shows a downward trend in the 
number of mine closures (permanent shut-downs) 
and mine suspensions (temporary shut-downs). 


However, as a result of the Sumitomo copper disrup- 
tion in June and the subsequent weakness in metal 
prices, significant changes in corporate decisions on 
mine openings and closures have occurred and are 
expected to continue across Canada. 


A recent revision of mine openings and closings in 
Canada as of August 1, 1996, shows that the number 
of mines that are expected to open in 1996 is now 
about 22, down from the 24 expected earlier in the 
year. Those expected to open in 1997 have increased 
to 27 from the 25 expected in early 1996. While the 
changes in numbers appear to be small, there are 
significant underlying trends. The trends are an 
increase in the number of gold mine openings and 
shifts in the number of base-metal mine openings as 
a result of postponements. 


While more gold mines are now expected to open in 
1996 and 1997, more base-metal mine openings are 
being postponed to 1997 from 1996 and to 1998 from 
1997. As a result of these shifts, growths in mine 
production capacity, capital costs and new mining job 
creation are expected to be slightly lower for 1996 
and significantly lower for 1997 than previously fore- 
cast, but higher in 1998 because the opening of 
several larger mines has been delayed until 1998 and 
later, especially for copper projects. 
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Examples of negatively affected copper projects are 
Murray Brook Copper in New Brunswick, Corner 
Bay in Quebec, Konuto Lake (Denare Beach) in 
Saskatchewan, Kemess South and Tulsequah Chief 
in British Columbia, and Carmacks Copper in the 
Yukon. In addition, operations at the Similco copper 
mine in British Columbia will be suspended at year- 
end 1996. 


Note: Information in this review was current as of 
September 1, 1996. 


Figure 1 
Number of Producing Mines in Canada, 1988-97 
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Sources: Natural Resources Canada; company reports and communications. 
Note: 1996 and 1997 are estimates based on information as of September 1996. 


Figure 2 
Net Ore Production Capacity from Mine Openings and Closings in Canada, 1988-97 


| (000 tonnes per day) 


100 
50- 
=ag a 
-50- 
-100 | 
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 


Sources: Natural Resources Canada; company reports and communications. 
Notes: 1996 and 1997 are estimates based on information as of September 1996. Mine openings include new mine openings and re-openings of mines 
that had previously suspended operations. Mine closings include mine closures (permanent shut-downs) and suspensions (temporary shut-downs). 
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Figure 3 
Net Effect of Mine Openings and Closings on Direct Mine Employment in Canada, 1988-97 
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Sources: Natural Resources Canada; company reports and communications. 
Notes: 1996 and 1997 are estimates based on information as of September 1996. Mine openings include new mine openings and re-openings of mines 
that had previously suspended operations. Mine closings include mine closures (permanent shut-downs) and suspensions (temporary shut-downs). 


Figure 4 
Number of New Mine Openings and Re-Openings in Canada, 1988-97 
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Sources: Natural Resources Canada; company reports and communications. 
Note: 1996 and 1997 are estimates based on information as of September 1996. 
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Figure 5 


Number of New Mine Openings in Canada, 1988-97 
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Sources: Natural Resources Canada; company reports and communications. 
Note: 1996 and 1997 are estimates based on information as of September 1996. 


Figure 6 
Average Ore Production Capacity of Precious-Metal and Base-Metal Mine Openings in Canada, 
1988-97 
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Sources: Natural Resources Canada; company reports and communications. 


Notes: 1996 and 1997 are estimates based on information as of September 1996. Mine openings include new mine openings and re-openings of mines 


that had previously suspended operations. 


Figure 7 
Number of Mine Closures and Suspensions in Canada, 1988-97 
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Sources: Natural Resources Canada; company reports and communications. 
Note: 1996 and 1997 are estimates based on information as of September 1996. 
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INTRODUCTION 


A great deal of the excitement in mining circles in 
Canada in the last few years has been the discovery 
of diamonds. Any new mineral discoveries are of 
interest, but diamonds have a special glamour. 
Canada’s first discovery, in late 1991, of a diamond 
deposit of potential economic grade, at Point Lake 
near Lac de Gras in the Northwest Territories, 
resulted in a claim-staking rush of unprecedented 
magnitude, both in the Northwest Territories and in 
Alberta, and to a lesser extent in Saskatchewan. 
Within a short period of time, a large number of com- 
panies were exploring for diamonds in many parts of 
Canada. 


Canada’s first diamond mine is being developed by a 
Canadian subsidiary of the Australian mining com- 
pany, The Broken Hill Proprietary Company Limited. 
That company plans to operate five diamond mines at 
Lac de Gras successively over a period of 25 years. 
Additional producing Canadian diamond mines seem 
almost certain because a total of 14 separate diamond 
deposits with apparent production potential have 
now been discovered at four separate diamond explo- 
ration projects in the Northwest Territories. 


This article reviews how diamond deposits are 
formed, diamond exploration methods, how the 
diamond content of diamond deposits is measured, 
how diamonds are mined and recovered from ore, the 
history of diamond exploration and discovery in 
North America, Canada’s promising diamond discov- 
eries, and how their diamond contents and values 
compare to those of the world’s diamond mines. 


THE OCCURRENCE OF 
NATURAL DIAMONDS 


Naturally occurring diamonds have formed at depths 
of 150 km or deeper in the earth at the high pres- 


sures that exist there. The diamonds were carried to 
the earth’s surface in a dark-coloured igneous rock 
called kimberlite, a name that has been derived from 
the occurrence of this rock type in the diamond mines 
in and around the city of Kimberley, South Africa, 
where the world’s first underground diamond mining 
took place in the 1880s and where diamonds are still 
being mined. 


Kimberlite magma travelled up rapidly from depth to 
its present location near the earth’s surface, having 
originated from depths of 150-200 km. The kimber- 
lite forms roughly carrot-shaped intrusions or “pipes” 
that have normally vented to the earth’s surface and 
ejected fragmental material to form small volcanic 
cones, some of which have been preserved by burial 
under younger sediments (as in some of the Saskat- 
chewan kimberlites). Diamonds are not a normal 
constituent of the kimberlite rock, but on its way up, 
the kimberlite magma picked up fragments (xeno- 
liths) of diamond-bearing rocks from depths greater 
than 150 km. These fragments consist chiefly of the 
rock-type eclogite, and contain diamonds. 


Both the kimberlite and the contained diamondifer- 
ous eclogite were very hot. Diamonds are stable at 
high temperatures, but only under the high rock 
pressures at 150 km or greater depths. At such 
temperatures, they are not stable at the lower pres- 
sures that exist closer to the earth’s surface. For the 
diamonds to survive their trip up from depth, the 
intruded kimberlite must have moved up rapidly, 
perhaps in only a day or two, and then cooled fairly 
quickly. If the kimberlite moved up slowly, or cooled 
slowly, any diamonds it contained tended to be 
destroyed by conversion to graphite or amorphous 
carbon. 


Not all kimberlite pipes contain diamonds. Dia- 
monds can be absent because: no rock fragments 
were picked up by the kimberlite magma on its way 
to surface; rock fragments that were picked up did 
not contain any diamonds; or diamonds picked up 
were subsequently converted to the other carbon 
polymorphs, either en route to surface or after the 
kimberlite arrived at its present (near surface) loca- 
tion. 


Diamonds are exceptionally hard and abrasion resis- 
tant, and many diamonds therefore survive weather- 
ing and transport by streams and end up being 
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deposited in gravel beds, in streams, on land, or in 
the ocean. Such diamondiferous gravels can be 
mined on land using draglines, or using large earth 
scrapers such as those used in road-building. 
Diamonds are recovered from layers of gravel, for 
example, in Zaire and in western Namibia and South 
Africa. Diamonds in the ocean are recovered using 
specialized ocean-going ships, such as those that 
dredge the Atlantic Ocean floor off the west coasts of 
Namibia and South Africa. 


DIAMOND CONTENT OF ORE AND 
WoRLD DIAMOND PRODUCTION 


Diamond weights are expressed in carats. Five 
carats equal one gram; 28 grams, or 140 carats, equal 
one avoirdupoids ounce, the ounce in which we for- 
merly purchased our groceries. The diamond con- 
tents of the world’s diamond orebodies range from as 
low as 0.04 carats of diamonds per tonne of ore (ct/t) 
to as high as 6 or 7 ct/t. The 0.04-ct/t grade is a 
weight of only eight one-thousandths of a gram of 
diamonds per tonne of ore. Unlike metals, diamonds 
do not have a unique price per carat but, instead, the 
price depends on the size, clarity and colour of each 
individual diamond. The orebody with only 0.04 ct/t 
yields diamonds that are few in number, but gener- 
ally large in size and of unusually high quality. On 
the other hand, the world’s present diamond mines 
that contain as much as 6 or 7 ct/t of ore contain dia- 
monds that are mostly low in value. A good diamond 
orebody might yield diamonds of which 35-40% are 
gem quality, 10-15% are near-gem quality (small 
diamonds can be cut from portions of them), and the 
remainder are industrial-quality diamonds, useful 
only for industrial abrasive or cutting purposes. 


The Argyle mine in Australia, which yields a greater 
annual weight of diamonds than any other of the 
world’s diamond mines, contains about 6 carats of 
diamonds per tonne of ore, but 95% of the weight of 
these diamonds consists of industrial diamonds; 
therefore, the average per carat value for Argyle 
mine output is low. Many of the gem diamonds from 
Argyle are amber in colour and more difficult to 
market, but Argyle also yields some large high-value 
pink-coloured gem diamonds. 


The world currently has 16 producing diamond mines 
yielding a total of some US$6 billion-$7 billion of 
rough (uncut) diamonds annually. Of the total esti- 
mated 1994 world diamond mine production of 

111 million ct, about 58 million ct were industrial 
diamonds, 35-40 million ct were near-gems, and 
15-20 million ct were gem quality. In terms of value, 
gems represented some 75% of the total, near-gems 
about 20%, and industrial diamonds, 2 to 5%. In 
1993, world production of gem-quality diamonds 
weighing over 1 ct totalled only 380 000 stones. 


KIMBERLITE PIPES 


Most of the world’s diamond orebodies occur in 
diamond-bearing kimberlite pipes that have intruded 
Precambrian rocks formed 2.5 billion years ago or 
earlier (the areas labelled Archean Craton in 

Figure 1), but the pipes themselves are mostly much 
younger. Nearly all of the most promising kimber- 
lites discovered in Canada are Cretaceous in age and 
were intruded about 70 million years ago. Kimberlite 
intrusions are also found that have intruded areas of 
Precambrian rocks that are younger than 2500 mil- 
lion years, but nearly all such kimberlites worldwide 
have diamond contents too low to be economically 
mineable. In localities where older Precambrian 
(Archean) rocks are covered by younger overlying 
sedimentary rocks, the kimberlitic diamond orebodies 
can be in those overlying rocks rather than in the 
underlying old (Archean) rocks. Diamonds can also 
occur in a very similar rock known as lamproite at 
the Argyle mine, but diamond mines in lamproite are 
the exception. 


Figure 2 depicts a cross-section of an idealized 
“carrot-shaped” kimberlite pipe, but not all kimber- 
lite intrusions have such an idealized shape. 


Surface areas of the world’s known diamond-bearing 
kimberlite pipes vary from as small as 1 acre 

(0.4 hectare), to as large as 530 acres (216 hectares). 
Their shapes can be highly irregular, as is apparent 
from Figure 3, which depicts surface areas and 
shapes of the kimberlite pipes at some of the world’s 
past and present diamond mining operations. These 
are the shapes and sizes of each pipe at the present 
surface of the earth, but the upper portions of the 
original pipes have been eroded away during the 
millions of years that have passed since they 
intruded the crust of the earth, and shapes of those 
kimberlites higher up in the earth’s crust may have 
been different. 


Diamond pipes seldom occur individually. They tend 
to be found as clusters of as many as 50 or more pipes 
that occur over an area as large as several hundred 
square miles or more. Typically, two or three pipes of 
a given cluster may contain a sufficient value of dia- 
monds to be mineable. The others either do not con- 
tain diamonds, or have a diamond content that is 
insufficient to be economically mineable. To date, a 
total of approximately 5000 kimberlite pipes have 
been discovered in the world. Roughly 50 of these 
pipes have had a diamond content and value suffi- 
cient to be economically mineable. Canada seems 
likely to add at least another 14 mines to this count. 
Only about 15 of the world’s diamond mines have 
been large ones. 


Kimberlite is a soft rock. In Canada it almost never 
appears exposed in rock outcrops because the upper 
portions of almost all kimberlite intrusions have been 
abraded down during the four periods of continental 
glaciation that have occurred in nearly all parts of 
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Figure 1 


Areas of Canada Most Favourable for the Discovery of Economic 
Diamond Deposits Because They are Archean Craton 


LEGEND 


Ee Areas of Archean craton exposed in the 
Canadian Shield favourable for diamond 
exploration 


Areas of younger sediments, portions of 
which are underlain by Archean craton, and 
represent favourable areas for diamond 
exploration 


Source: Natural Resources Canada. 


Canada over the last million years and are buried by 
30 or 40 metres or more of glacial gravels. Despite 
this lack of surface exposure, the past 30 years of 
exploration for diamonds in Canada have resulted in 
the discovery of several hundred kimberlite pipes, the 
great majority of which have been discovered since 
1991. A substantial number of them contain at least 
some diamonds, but chiefly microdiamonds (1/2 mm 
in diameter or smaller) that are too small to be of eco- 
nomic value. Others contain gem-quality diamonds, 
but with a gem diamond content insufficient to be 
economically mineable. 


METHODS OF DIAMOND 
EXPLORATION AND DISCOVERY 


As nearly all known Canadian kimberlite pipes are 
covered by glacial overburden, their locations are not 


apparent. Diamond exploration must therefore use 
methods other than conventional prospecting. There 
are four major methods: prospecting for diamond 
indicator minerals; airborne and ground geophysical 
surveys; clues offered by topographic features such as 
lakes or other topographic depressions; and explo- 
ration diamond drilling. Each method is discussed 
below in more detail. 


Diamond Indicator Minerals 


Because they come from such great depths, kimber- 
lite pipes contain several minerals that have distinc- 
tive chemical compositions and unusual colours. 
Those minerals are found in other rocks, but not in 
the particular chemical compositions they have in 
kimberlite. 
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Figure 2 
Schematic Cross Section of a Typical Kimberlite Pipe 
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Figure 3 


Shapes and Sizes of Diamond-Bearing Kimberlite Pipes at Some 
of the World’s Current and Former Diamond Mines 
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Society. 


The minerals are green chrome-diopside, orange 
eclogitic garnet and red peridotitic garnet. Nearly all 
of Canada has been glaciated, which has worn down 
the bedrock to produce glacial gravels. Boulders and 
pebbles that were scraped along the bedrock surface 
by the flowing ice made grooves or striations on that 
bedrock surface. These glacial striations are 
extremely common and indicate the local direction of 
glacial ice flow. Gravels in a down-ice-flow direction 
from kimberlite intrusions tend to contain small 
quantities of the indicator minerals from the kimber- 
lite. Sometimes small diamonds are also found, but 
this is unusual because diamonds are such a minor 
component of kimberlite. 


Samples of glacial gravels that weigh about 20 or 30 
pounds are gathered from various localities in the 


area of interest. The diopside, two types of garnets, 
and diamond are all heavier minerals than the min- 
erals that are the major constituents of gravel, so it is 
possible to separate out a small heavy mineral con- 
centrate from the original samples of glacial gravel. 
Then, using a binocular microscope and tweezers, 
grains of kimberlite indicator minerals are separated 
out from the heavy mineral concentrates, making use 
of their distinctive colours. The number of grains of 
each indicator mineral are counted and this number 
is marked on a map at the location from which each 
sample was collected. If necessary, an electron micro- 
probe can be used to chemically analyze tiny individ- 
ual mineral grains to determine whether the chemi- 
cal composition of that particular grain falls within 
the range in chemical composition of that mineral as 
it occurs in kimberlites. 
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When a gravel sample has a high content of kimber- 
lite indicator minerals, additional samples can be col- 
lected in an up-ice-flow direction (the direction from 
which the ice has come). When samples from further 
up-ice-flow no longer have a significant content of 
kimberlite indicator minerals, the source kimberlite 
is presumably in a down-ice-flow direction from those 
samples. 


The fact that kimberlite pipes tend to occur in clus- 
ters of up to 50 or more in areas of up to several 
hundred square miles or more can complicate inter- 
pretation of the geographic distribution of the kim- 
berlite indicator minerals, thus making it more diffi- 
cult to trace their source. Nevertheless, indicator 
minerals can outline broad areas in which other 
exploration methods such as airborne and ground 
geophysical surveys and, to some extent, topographic 
features, should be used to assist in the exploration 
for kimberlite pipes. 


Topographic Features 


As kimberlite is a relatively soft rock, a kimberlite 
intrusion tends to form topographic lows that have 
been scooped out by glacial ice flows and that may be 
filled with a small lake, possibly round in shape. 
Many, but not all, of the kimberlites found in the 
Northwest Territories occur under such lakes. 


Geophysical Surveys 


Geophysical exploration surveys may be flown using 
fixed-wing low-flying aircraft or helicopters, or 
ground-based geophysical equipment can also be 
used. Airborne surveys are much cheaper than 
ground surveys because an aircraft can cover a large 
area rapidly. Ground surveys can locate anomalies 
more accurately and can detect subtle anomalies that 
are not sufficiently strong to be detectible from the 
air. Ground surveys are normally used to determine 
the precise location of anomalies first detected using 
airborne surveys so that sites for exploration drilling 
can be more accurately selected. 


Airborne and ground magnetometer surveys (one of 
several different types of geophysical surveys) are 
based on the principle that some minerals are 
magnetic. The iron oxide mineral magnetite, the 
most common and most strongly magnetic mineral of 
this group, occurs in many rock types. Some kimber- 
lites have a magnetite content that is much lower 
than that of the country rocks they intrude, and 
therefore tend to yield an anomalous magnetic low 
that may be circular in shape and quite distinctive. 
Other kimberlites yield distinctively magnetic highs. 
Ground-based resistivity surveys over kimberlite 
intrusions can yield circular resistivity-low anomalies 
that may provide another useful clue in the search 
for kimberlite pipes. 


Exploration Diamond Drilling 


The combination of concentrations of kimberlite indi- 
cator minerals and one or more of anomalous circular 
areas of low or high magnetic intensity, and the pos- 
sibility of low resistivity, perhaps located in an area 
covered by a small lake, can provide a promising tar- 
get for exploration drilling. Such drilling recovers a 
cylindrical core of all the rock being drilled. The 
machine that does the drilling is called a “diamond 
drill,” not because it is used in drilling for diamonds, 
but because of the special diamond-impregnated 
metal bit used to grind its way down through the rock 
in order to collect a continuous core sample of the 
rock being drilled. The drill core enables one to 
determine whether kimberlite is actually present and 
provides a sample for analysis of the diamond content 
of any kimberlite discovered. Diamond drills can cut 
drill cores as small as seven eighths of an inch in 
diameter to as large as six inches. By drilling a 
sufficient number of holes, it is possible to determine 
the size and shape of the kimberlite intrusion and to 
approximately determine its average diamond 
content. 


MEASUREMENT OF THE DIAMOND 
CONTENT OF KIMBERLITE 


Unlike metals, diamond content cannot be deter- 
mined by a simple chemical analysis of kimberlite 
drill core. Instead, the diamonds must be separated 
from the other minerals that make up the kimberlite. 
One method of separating and recovering diamonds 
from kimberlite is to crush the kimberlite rock, mix 
the crushed material with water, and pass the 
crushed wet kimberlite pulp in a stream of water over 
an inclined shaking table that has a heavy coat of 
grease spread over its surface. Diamonds are 
hydrophobic, that is, they are not wetted by water. 
Because of this non-wetting property, diamonds pre- 
sent in the kimberlite stick to the grease layer. Most 
other minerals are wetted by the water, and so flow 
over the grease table in the water without sticking to 
it. 


Diamonds can also be recovered from kimberlite 
using gravity methods. The principle used is that 
diamonds are heavier than other kimberlite minerals; 
therefore, they sink through the heavy medium and 
are collected as a heavy mineral concentrate, while 
most of the other lighter kimberlite minerals float on 
the surface of the heavy medium and are rejected. 

All but the very smallest diamonds are collected in 
the heavy mineral concentrate. 


When the grease table method is used, the diamonds 
collected by the grease are separated from it and 
weighed to measure the carat weight of diamonds 
per metric tonne of kimberlite. The diamonds are 
normally sent to several separate expert diamond 
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evaluators. Each evaluator estimates the value of 
the individual diamonds based on their weight, shape 
and quality and comes up with an estimated total 
value for the parcel of diamonds. Thus it is possible 
to calculate carats of diamonds recovered per tonne of 
kimberlite and the value per tonne. Diamonds fluo- 
resce under Xrays; consequently, an x-ray sorter can 
be used to separate the diamonds from the other 
heavy minerals in heavy mineral concentrates. 


To more precisely determine the per-tonne diamond 
content and value of a kimberlite intrusion, a large 
bulk sample must be mined from various areas of the 
kimberlite intrusion so that a more representative 
sample of the entire intrusion is obtained. This is 
because the diamond content of a kimberlite pipe is 
not generally uniform throughout the pipe, but can 
vary both horizontally and vertically and range from 
no diamonds at all in some places to rich economic 
concentrations in other places. To obtain a statisti- 
cally valid sample, the bulk sample mined must be 
large enough so that a reasonably representative 
sample of perhaps 5000 to 10 000 carats or more of 
diamonds is recovered. Even then, the presence or 
absence in a bulk sample of one relatively large gem- 
quality diamond, weighing perhaps 10 or 15 carats or 
more, can make a significant difference in the appar- 
ent per-tonne value of a diamond deposit. 


DIAMOND MINING AND RECOVERY 
OF DIAMONDS FROM ORE 


Diamonds can be mined from open-pit mines using 
large blasthole drills and large diesel or electric- 
powered shovels to load the broken ore into large 
diesel-electric trucks, some of which can carry as 
much as 240 tonnes of ore in a single load, or they 
can be mined from underground mines. For near- 
surface deposits, or near-surface portions of deeper 
deposits, open-pit mining is normally considerably 
cheaper than underground mining. 


Because kimberlite is soft and weak, in underground 
mines it can frequently be mined using a technique 
called “block caving.” In this method, a large block of 
ore is undercut by mining out a large horizontal slice 
of kimberlite so that the roof begins to slowly fall 
down or cave in. The broken ore falls down into 
funnel-shaped openings that have been made in the 
rock and flows to “drawpoints” below where it is 
picked up, 10 or 15 tonnes at a time, by special front- 
end loaders called “scooptrams” and transported to 
the “ore-pass,” another specially made opening 
through which it flows downward to an underground 
crusher normally located near the mine shaft, and is 
then hoisted to surface. At other mines, the diamond 
ore has to be mined by drilling and blasting it using a 
method called sub-level caving, and it is then trans- 
ported by scooptrams to the ore-pass. 


Various methods, such as grease tables or heavy- 
media separation, are used to recover diamonds from 


ore. To avoid breaking large diamonds at most 
mines, the ore is partially crushed initially, passed 
over grease tables or treated by heavy media separa- 
tion to recover large diamonds, and then is crushed 
again to a finer size and processed again. Despite 
being the hardest natural substance known on earth, 
diamonds are fragile and can easily be broken along 
their crystallographic cleavage planes if the ore is 
crushed too finely before any large diamonds that 
may be present are removed. 


EXPLORATION FOR DIAMONDS IN 
CANADA AND THE UNITED STATES 


The first diamond found in North America, a flawless 
3-ct stone, was discovered in glacial gravel in Indiana 
in 1863. Over the next hundred years or more, a total 
of 83 diamonds were found in Indiana, Wisconsin, 
Illinois, Michigan, Ohio, New York and Ontario, but 
only two of them in Canada. One of the Canadian 
diamonds was found some time before 1920 during 
the digging of a railway cut near Peterborough, 
Ontario. It weighed 33 ct, but was rough, broken and 
of little value as a gem. In 1971, a one-quarter-carat 
gem-quality diamond was found in glacial gravels in 
an esker near Timmins, Ontario. While nobody 
knows the original bedrock source of the 83 dia- 
monds, it was thought that they may have been 
carried south by continental glaciers from bedrock 
sources in Ontario. A kimberlite intrusion found in 
Arkansas was mined for diamonds but was not eco- 
nomic, and production ceased there about 1920. More 
recently, some 100 kimberlite bodies were found in 
Wyoming and a small commercial diamond mine 
began production there in 1996. Twice in the 1960s, 
two separate groups of several small diamonds were 
reported to have been found in glacial gravels to the 
east of Prince Albert, Saskatchewan. These reports 
were thought by many to be a hoax, but since 1988 
some 40 kimberlite pipes have been found in that 
area near Fort ala Corne. These diamonds may well 
have been indicator minerals for the Fort a la Corne 
kimberlite pipes. 


Serious exploration for diamonds in Canada began 
in 1960, and the South African diamond company 
De Beers has been exploring for diamonds in Canada 
since then. Kimberlite pipes were discovered by 

De Beers and by other companies in various parts of 
Canada, chiefly in Ontario and Quebec, but also on 
Somerset Island in the Canadian Arctic during the 
1970s and 1980s. Some of the kimberlites contain 
diamonds, but none of these pipes are even close to 
being of ore grade. In 1988, De Beers found kimber- 
lite to the east of Prince Albert, Saskatchewan. Since 
then, De Beers and other companies have found the 
AO kimberlites nearby, many of which contain dia- 
monds. So far, none of them have proved to be eco- 
nomically mineable because their diamond contents 


are too low. 
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In Alberta, 15 to 20 or more diamonds have been 
found in glacial and stream gravels in recent years, 
but their original source is unknown. They could 
have been carried south for many hundreds of miles 
by glaciers, but they could also have come from more 
local kimberlite intrusions. 


During the 1980s and early 1990s, a geologist named 
Charles Fipke, and his company Dia Met Minerals 
Ltd., beginning at the Mackenzie River, progressively 
traced diamond indicator minerals several hundred 
miles eastward. In 1991, when Dia Met was almost 
out of exploration funds, this indicator mineral 
prospecting led Fipke to a small round lake, Point 
Lake, near Lac de Gras in the Northwest Territories. 
Dia Met could not afford to drill this promising explo- 
ration target, and the large property on which it is 
located was optioned to BHP Minerals, an Australian 
company that also operated a large copper mine at 
the north end of Vancouver Island, British Columbia. 
BHP ultimately earned a 51% interest in the prop- 
erty and has found a total of 66 or more kimberlite 
intrusions on it, the majority of which are diamondif- 
erous. BHP currently plans to mine five of these 
kimberlites over a 25-year period. Several more of 
the diamondiferous kimberlites that have been dis- 
covered there also seem likely to be mined when 
more ore is needed at some time in the future. The 
original Point Lake kimberlite looked promising at 
first, but not as promising when a larger bulk sample 
was taken from it and analyzed for its diamond con- 
tent. While Point Lake is not included in current 
mining plans, who knows what the future will bring? 


The BHP-Dia Met Lac de Gras property has received 
federal government approval in principle for produc- 
tion, but not all of the required permits have been 
issued. BHP hopes that major mine development will 
begin in 1997 once the needed construction materials 
are hauled to the mine site in the winter of 1996-97 
over an existing winter road. Initial diamond produc- 
tion is expected in the second half of 1998. Mine 
development costs are expected to total about 

$800 million and the annual value of diamond pro- 
duction is expected to be $400 million to $500 million. 
About 850 employees will be required once the mine 
is in production. 


Currently, at least 14 diamondiferous kimberlites (in 
four separate properties with differing ownership) 
have been discovered in the Northwest Territories 
that appear likely to be mined, although it is too 
early to be certain that all of them will attain produc- 
tion. The discovery of so many diamond orebodies in 
Canada in a period of less than five years since the 
Point Lake discovery represents an outstanding 
exploration success. The four most promising 
diamond properties in Canada are the BHP-Dia Met 
Lac de Gras property with at least eight promising 
diamond deposits now known; the Diavik project of 
Aber Resources Ltd. and Kennecott Canada Inc., also 
at Lac de Gras, with four promising deposits; the 
Jericho project of Lytton Minerals Limited and New 


Indigo Resources Inc., some 150 km north of Lac de 
Gras, with one promising deposit; and the AK prop- 
erty of Mountain Province Mining Inc. and Glenmore 
Highlands Inc., some 150 km southeast of Lac de 
Gras, also with one known promising deposit. Bulk 
sampling programs have been carried out on all eight 
deposits at the BHP-Dia Met Lac de Gras property. 
Underground bulk sampling is under way or planned 
on the four deposits at the Diavik project and an 
underground bulk sampling project is in progress at 
the Jericho project, where the intent is to process a 
bulk sample of 15 000 to 20 000 t of diamondiferous 
kimberlite to be mined from underground. Mountain 
Province Mining is in the process of raising $15 mil- 
lion to finance underground bulk sampling of the AK 
5034 kimberlite. 


Available information concerning recoverable dia- 
mond grades and recoverable diamond values per 
tonne of ore indicate that grades and values of the 
Canadian diamond deposits compare favourably to 
those of world diamond mines (Figures 4 and 5). 
Figure 6 shows, for each province and territory, the 
numbers of properties undergoing diamond explo- 
ration in Canada in April 1993, August 1994 and 
November 1995. As is apparent, diamond exploration 
continues on many properties at various Canadian 
locations. Canada appears to be destined to become 
one of the world’s major diamond-producing nations 
within only a few more years. Many more diamond 
orebodies are likely to be discovered in Canada in the 
coming years, and Canada can therefore look forward 
to a long future as a diamond producer. 
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Source: Natural Resources Canada, based on published data. 


(1) AK-5034 grade based on a sample of 7.5 t of drill core. (2) 


Jericho JD/OD-1 grade based on a sample of 25.1 t of drill core. (3) Diavik A154 South 


f only 0.7 t of drill core. (5) Diavik A154 North grade based on a 


grade based on a sample of 1100 t of drill core. (4) Diavik A418 grade based on a sample o 


sample of 12.9 t of drill core. 
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THE GLOBAL MARKET 
FOR EXPLORATION 


“he global market for exploration for precious 
metals, base metals and diamonds grew by 20% to 
US$3.5 billion (C$4.9 billion) during 1995, up from 
US$2.9 billion (C$4.0 billion) in 1994.1 Much of the 
growth is occurring in developing countries. 


Larger-Company Market 


Much of what is known about global trends in 
mineral exploration for precious metals, base metals 
and diamonds is derived from the population of larger 
companies worldwide. The larger companies, 
defined here as those with annual exploration 
budgets greater than US$3 million (C$4 million), are 
estimated to control about three quarters of the 
global exploration market. These larger companies 
alone were expected to spend US$2.69 billion 
(C$3.74 billion) on exploration worldwide during 
1995. There were about 150 such companies world- 
wide in 1995. 


CANADIAN MINING Activity ABROAD 
Property Portfolio 


At the end of 1995, companies of all sizes listed on 
Canadian stock exchanges had a worldwide portfolio 
of more than 7300 exploration or producing proper- 
ties (Figure 1).3 Some 2750 of these properties, or 
about one third of the total Canadian portfolio, are 
located in 99 foreign countries around the world. 


Between 1992 and 1995, the annual compound rate of 
growth in the acquisition of foreign properties by 
companies of all sizes listed on Canadian stock 


exchanges was over 20%. Although the annual rate 
of growth of acquisitions slowed down to 13% from 
1994 to 1995, it nonetheless resulted in an increase of 
over 300 Canadian properties abroad during 1995. 


Properties held by Canadian companies abroad have 
increased from about 20% of the total Canadian port- 
folio of properties in 1992 to almost 40% in 1995. 


Most of the worldwide properties in which companies 
of all sizes listed on Canadian stock exchanges have 
an interest are at the exploration stage. The ratio of 
foreign exploration properties to the total number of 
foreign exploration and producing properties held by 
such companies has increased steadily since 1992. In 
late 1992, that ratio was 0.82 for Latin America and 
0.74 for the rest of the world. However, by late 1995, 
it had increased to 0.92 and 0.83, respectively. In 
comparison, the ratio of exploration properties to the 
total number of properties in Canada has remained 
constant at about 0.95 during the past four years. 
Because exploration is more risky than production, it 
would appear, therefore, that Canadian companies 
have assumed, over a relatively short period of time, 
increasing amounts of geological and country risk 
abroad. 


The Americas have remained the focus abroad of 
companies of all sizes listed on Canadian stock 
exchanges. On a regional basis, the United States 
and the large area that comprises Latin America and 
the Caribbean each account for about 40% of all 
Canadian mining properties abroad. On a country 
basis, two dozen nations, spread across the globe, 
account for 80% of the more than 1700 Canadian 
mining properties abroad that are located outside of 
the United States (Figure 2). 


Exploration Budgets of the 
Larger Companies 


In 1995, 55 larger Canadian-based companies were 
expected to spend over $900 million on mineral 
exploration in Canada and throughout the world 
(Figure 3). More than $600 million of the aggregate 
budgets of these companies was expected to be spent 
outside of Canada. Canadian-based companies con- 
trol almost 25% of the worldwide larger-company 
market for mineral exploration. 
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Figure 1 
Canadian Mineral Property Portfolio Worldwide, by Region 
Companies of All Sizes Listed on Canadian Stock Exchanges 
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Figure 2 

Canadian Mineral Property Portfolio Worldwide — Countries Accounting for 80% of Foreign 
Holdings Located Outside the United States 

Companies of all Sizes Listed on Canadian Stock Exchange 
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Figure 3 


Aggregate Exploration Budgets of the World's Larger Companies for Canada, 
and of the Larger Canadian-Based Companies Abroad, 1992-95 
Companies with Worldwide Budgets of At Least $4 million (US$3 million) 
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Source: Natural Resources Canada, based on Corporate Exploration Strategies: A Worldwide Analysis, Metals Economics Group, Halifax, Nova Scotia. 
Notes: Worldwide exploration budgets of companies that intended to spend less than $4 million (US$3 million) annually, of which there are several 
hundred based in Canada, are excluded. Worldwide exploration budgets for other commodities such as uranium or industrial minerals are also excluded. 


Over the past four years, the budgets (adjusted for 
inflation) of the larger Canadian-based companies for 
exploration abroad have increased at an annual com- 
pound rate of over 40% from $210 million in 1992. 


The proportion of aggregate exploration budgets of 
the larger Canadian-based companies expected to be 
spent outside of Canada rose to 70% in 1995. In 
1992, 1993 and 1994, the proportions were 40%, 50% 
and 60%, respectively. 


Activity in the United States 


In 1995, the larger-company exploration market in 
the United States was valued at some $408 million, 
or 11% of the $3.74 billion larger-company market 
worldwide (Figure 7). 


The aggregate Canadian exploration activity in the 
United States has remained fairly steady during the 
past four years. There has been no growth in the 
number of properties held in the United States by 
companies of all sizes listed on Canadian stock 
exchanges during this period, and the number of 
properties has remained at about 1000 per year 
(Figure 1). However, the larger Canadian-based 
companies planned to spend $114 million on explora- 
tion in the United States during 1995 (Figure 3). 
Adjusted for inflation, the annual exploration expen- 
ditures planned for the United States by the larger 
Canadian-based companies grew at an annual com- 
pound rate of about 10% between 1992 and 1995. 


Canadian-based companies held 28% of the larger- 
company market for exploration in the United States 
in 1995. Corrected for inflation, the corresponding 
market share in 1992 was only 20%. 


Activity in Latin America 
and the Caribbean 


In 1995, the larger-company exploration market in 
Latin America was valued at some $1.09 billion, or 
29% of the $3.74 billion larger-company market 
worldwide (Figure 7). 


Much of the growth in Canadian mineral exploration 
activity abroad in the last four years has occurred in 
Latin America. The larger Canadian-based compa- 
nies were expected to spend $385 million on explo- 
ration in Latin America and the Caribbean, a sub- 
stantial increase over the $220 million that they had 
budgeted for 1994 (Figure 3). Adjusted for inflation, 
Canadian exploration budgets for Latin America 
grew at an annual compound rate of over 65% 
between 1992 and 1995. In 1995, Canadian-based 
companies controlled 35% of the larger-company 
market in Latin America, the largest share in the 
region. In 1992 (adjusted for inflation), their share 
of the market was 27%. 


At the end of 1995, there were at least 200 Canadian 
mining companies active in South America, 100 in 
the Mexican portion of North America, and 75 in 
Central America and the Caribbean. During 1995, 
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the number of properties held in Latin America by 
companies of all sizes listed on Canadian stock 
exchanges surpassed the number held in the United 
States. Companies of all sizes listed on Canadian 
stock exchanges held 700 properties in South 
America, 240 in the Mexican portion of North 
America, and 110 in Central America and the 
Caribbean. They held more than 100 in each of 
Venezuela and Chile, and more than 50 in each of 
Argentina, Bolivia, Brazil, Ecuador, Guyana and 
Peru (Figure 4). 


Two thirds of Canadian mining companies active in 
Mexico in December 1994 were listed on junior stock 
exchanges in Canada, predominantly the Vancouver 
Stock Exchange. During 1994, there was a signifi- 
cant increase in the average size of mineral property 
portfolios held by Canadian companies in Mexico. 
Already, at the end of 1994, companies of all sizes 
listed on Canadian stock exchanges had projects in 
at least half of Mexico’s 32 states.4 


Activity in Africa 


In 1995, the larger-company exploration market in 
Africa was valued at some $445 million, or 12% of the 
$3.74 billion larger-company market worldwide. 


The larger Canadian-based companies planned to 
spend over $49 million on exploration in Africa 
during 1995, equivalent to about 11% of the larger- 
company market on that continent. 


Canadian mining activity in Africa increased sub- 
stantially during the last two years so that, by the 
end of 1995, 140 companies of all sizes listed on 
Canadian stock exchanges had interests in about 325 
mining properties located in 26 African countries. 
These companies had 60 properties or more in each 
of Ghana and Tanzania, and 20 or more in each of 
Botswana, Burkina Faso, South Africa and 
Zimbabwe (Figure 5). The number of properties that 
they acquired in Africa grew at an annual compound 
rate of over 90% from late 1992 to late 1995. 


In Ghana, Sierra Leone, Tanzania and Zimbabwe, 
Canadians are involved mainly in gold and diamond 
projects. In Botswana, the Central African Republic, 
Namibia, South Africa and Zaire, they are focussing 
mainly on diamonds. In Burkina Faso, Ethiopia, 
Gabon, Céte d'Ivoire, Kenya, Mali, Mozambique, 
Niger, Swaziland and Uganda, their projects are 
mainly for gold. 


Canadians also have interests in several base-metal 
projects in Africa, notably in Burkina Faso, Eritrea, 
Céte d'Ivoire, the Sudan, Tanzania, Tunisia, Uganda, 
Zambia and Zimbabwe. 


In addition, there is a considerable variety of other 
mineral commodities of interest to Canadian compa- 
nies in Africa. Some of these commodities are not 
produced or widely explored for in Canada. 
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Figure 4 
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Figure 5 


Canadian Mineral Property Portfolio in Africa, by Country 
Companies of All Sizes Listed on Canadian Stock Exchanges 


(no. of properties) 


70 PL ong 
60 NJ Aug. 1991 ea te 
of : Dec.1992 |___ w 
Y 
40 + i 
4 j [ | Sept. 1993 a, 
4 4 
ee a ie as 
; VA Dec. 1994 
4 4 3 
20 4 4 4 7 
7 i i: i: ra 
g Y y Y MB Nov. 1995 
10 4 4 4 4 
AN AANA 2 AAWA Ad 
0o- 1 a BURY (1 a4 A = | Ono | = 7 io = Seca om 
© as} oy) ta) a ° = MS eo @ oO & © @ oO c © © hs & © c 49) @ © 
= = ec =} = WN 
Ss @ 6 2 8 Sec c Sa 2 eG Oo ox 2 eo eo) ieee 
Neck Oe Suis 5 3 é 
a) a 5g O° o $s 


Source: Natural Resources Canada, based on MIN-MET CANADA database, ROBERTSON INFO-DATA Inc., Vancouver, British Columbia, and used 
under licence. 


Canadians are looking for gemstones such as 
amethyst, emerald, ruby or sapphire in Guinea, 
Tanzania and Zambia. They are looking for platinum 
group metals in South Africa, and for heavy minerals 
such as hematite, ilmenite, magnetite, monazite, 
rutile or zircon in Namibia and Tanzania. They also 
have manganese projects in Burkina Faso and 
Namibia, and bauxite interests in Ghana and 
Guinea. 


Activity in Southeast Asia 


About 40 companies of all sizes listed on Canadian 
stock exchanges were active in seven countries of 
Southeast Asia at the end of 1995. These companies 
had interests in almost 70 properties in that region 
(Figure 6). Canadians are most active in the 
Philippines where they have over 35 projects, and in 
Indonesia where they have more than 15. Most of 
the Canadian projects in the Philippines involve gold 
or copper-gold, but there are a significant number of 
chromite and nickel projects as well. 


Until recently, the best-known Canadian project in 
Indonesia was P.T. International Nickel Indonesia’s 
(P.T. Inco) Soroako open-pit lateritic nickel mine, 
which has been in production since 1978. However, 
attention has now shifted to Calgary-based Bre-X 
Minerals Ltd. and its Busang gold deposit in 
Kalimantan on the eastern portion of the island of 
Borneo. 


Although the majority of Canadian mining projects in 
Indonesia involve gold, Canadians have a variety of 
other projects there, including some involving heavy 
minerals (cassiterite and chromite), zeolites, copper- 
sulphuric acid, lead-zinc-silver and copper-gold. 


In Thailand, Canadian projects involve gold, zinc- 
lead-silver, tungsten-tin and potash. Canadians have 
recently initiated projects in Vietnam and Myanmar 
(Burma). Canadians are focussing almost exclusively 
on gold in Vietnam and Myanmar, as well as in Laos 
and Malaysia. 


Activity in Australia 


In 1995, the larger-company market for exploration 
in Australia was valued at $730 million, or 20% of the 
$3.74 billion larger-company market worldwide 


(Figure 7). 


Larger Canadian-based companies hold a relatively 
small share of the larger-company market for explo- 
ration in Australia. Placer Pacific Limited alone, 
which is Australian based but more than 75% con- 
trolled by Canadian-based Placer Dome Inc., intended 
to spend some $9.2 million in Australia during 1995. 


Since 1992, companies of all sizes listed on Canadian 
stock exchanges probably have held fewer than 50 
properties per year in Australia. 
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Figure 6 


Canadian Mineral Property Portfolio in Southeast Asia, by Country 


Companies of All Sizes Listed on Canadian Stock Exchanges 
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THE CANADIAN MARKET SEGMENT 
The Total Market in Canada 


In 1995, the value of the total exploration market in 
Canada was estimated at over $760 million; during 
1996, that market is expected to grow to about 

$950 million.> The value of the total exploration 
market in Canada is based on comprehensive 
Canadian government statistics which cover all 
non-petroleum mineral commodities and the activi- 
ties of both the large (senior) and the small (junior) 
companies. 


Canada is one of the few countries for which compre- 
hensive exploration statistics are available. Because 
such detailed statistics are not widely available, 
country-by-country comparisons of exploration activ- 
ity worldwide are only possible for the population of 
larger companies. 


The Larger-Company Market in Canada 


In 1995, the larger-company market for exploration 
in Canada was valued at $456 million, or 12% of the 
larger-company market worldwide (Figure 3). The 
larger-company market in Canada in 1995 repre- 
sented only about 60% of the total Canadian market 
for mineral exploration. 


The larger Canadian-based companies were expected 
to spend over $291 million in Canada during 1995, 
up from $269 million in 1994, the first significant 
increase since 1992 for such companies. 


In 1995, Canadian-based companies controlled 64% of 
the larger-company market for mineral exploration in 
Canada, the dominant share in Canada. The situa- 
tion is identical in the United States and Australia 
where American- and Australian-based companies 
control the biggest share of their respective national 
larger-company markets for mineral exploration. 
However, in 1992, Canadian-based companies had 
controlled 80% of the larger-company exploration 
market in Canada. With increasing globalization, the 
market share controlled by the larger domestic firms 
has also declined in the United States and in Latin 
America. In Australia, on the other hand, Australian 
companies have increased their share of the larger- 
company market from 73% in 1992 to 90% in 1995 
(Figure 7). 


Globalization of the industry is not only occurring in 
developing countries. Over the last four years, much 
of the increase in exploration expenditures of the 
larger companies in Canada has resulted from 
foreign investment by Australian-based and, toa 
lesser extent, American-based and European-based 
companies. As a result, the total exploration budgets 
of the larger companies have increased most years in 
Canada since 1992 (Figure 3). 


Foreign-based larger companies were expected to 
spend $165 million in Canada during 1995, 36% of 
the $456 million budgeted in total for this country by 
all of the larger companies from around the world, 
including Canadian-based companies. 
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Figure 7 

Aggregate Exploration Budgets of the World's Larger Companies, by Region, 1992-95 
Companies with Worldwide Budgets of at Least $4 million (US$3 million) 

For Precious-Metal, Base-Metal or Diamond Exploration 
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Source: Natural Resources Canada, based on Corporate Exploration Strategies: A Worldwide Analysis, Metals Economics Group, Halifax, Nova Scotia. 
Notes: Worldwide exploration budgets of companies that intended to spend less than $4 million (US$3 million) annually, of which there are several 
hundred based in Canada or Australia, are excluded. Worldwide exploration budgets for other commodities such as uranium or industrial minerals are 
also excluded. 


However, several foreign-based multinational mining 
companies, many of which are based in Australia, the 
United States, South Africa or Japan, conduct little 
or no apparent significant mineral exploration activ- 
ity in Canada. For example, the state-owned Metal 
Mining Agency of Japan had a $74.3 million budget 
for exploration worldwide during 1995. Some 

$12.9 million was destined for Latin America, 

$6.5 million for Africa and $1.9 million for the United 
States; no significant portion of that company’s 
budget appeared to be earmarked for Canada. 


SUMMARY AND CONCLUSIONS 


Governments throughout the world are improving the 
climate for mineral investment in their respective 
jurisdictions. The effectiveness of such policies is 
most noticeable in the developing countries and there 
is every indication that, for the foreseeable future, 
the process of increasing the efficiency of mineral 
resource development will continue, if not accelerate, 
worldwide. 
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The mining industry is becoming evermore global- 
ized, and growth in mining activity is expected to 
continue in many countries of Latin America, Africa, 
Southeast Asia and the former Soviet Union. In 
many countries in these regions, there is enormous 
geological potential, but modern exploration tech- 
niques have yet to be widely used. The specific loci of 
future growth in mineral exploration and develop- 
ment will be influenced significantly by industry 
perceptions of country risks and rewards. 


Because of their knowledge and expertise, Canadian 
companies are well positioned to respond to opportu- 
nities arising from the globalization of the mining 
industry. Canadian-based companies now control 
one quarter of the world’s larger-company market for 
precious-metal, base-metal and diamond exploration, 
and they hold the dominant share of that market in 
both Canada and Latin America. They have diversi- 
fied their mineral project portfolios into 100 coun- 
tries. 


While they continue to penetrate foreign mineral 
exploration and development markets, Canadian 
companies are also providing considerable opportu- 
nity for Canadian suppliers of goods and services to 
expand sales abroad. Through their presence abroad, 
Canadian companies are helping many countries to 
develop their mineral resources and, as a result, a 
more open economy. For the foreseeable future, 
Canadian companies will continue to be a driving 
force for exploration and mining abroad, and further 
penetration of foreign markets by Canadians can be 
expected. 


Globalization is not only taking place in developing 
countries. Many foreign mining companies are con- 
tinuing to diversify their mineral property portfolios 
into developed countries, including Canada. During 
the last four years, Canada has attracted increasing 
amounts of exploration investment from some of the 
larger foreign-based companies, which has helped to 
increase the total amount of exploration activity in 
Canada. 
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INTRODUCTION 


Pesci to allow the orderly development and reha- 
bilitation of lands endowed with the construction 
aggregates needed for building and engineering con- 
struction has become an important concern in many 
regions of Canada. 


In 1994, the production value of non-fuel minerals in 
Canada was about $14.5 billion, based on preliminary 
figures. This output consists of two large fields: 
metals production valued at $9.4 billion, and indus- 
trial minerals production, comprising nonmetals and 
structural materials, valued at about $5.1 billion! 
(Table 1). Similarly, the sources for most minerals- 
related data on shipments and uses are Natural 
Resources Canada and Statistics Canada, as noted 

on the relevant graphs and charts. 


TABLE 1. CANADA, NON-FUEL 


MINERALS INDUSTRY 
PRODUCTION, BY VALUE, 1994 
(C$ billions)! 
Metals 9.4 
Industrial Minerals: 
Nonmetals 2.6 
Structural materials 25 
Total 45 


ee  ——————eeeE eee 


Sources: Natural Resources Canada; 
Statistics Canada. 

1 Production excludes crude petroleum, 
natural gas, natural gas by-products and 
coal. 

Note: Figures are preliminary. 


As shown, the industrial minerals field accounts for 
about 35% of the value of Canada’s non-fuel minerals 
industry. This importance is reflected at the provin- 
cial level. For example, industrial minerals account 
for 27% of the value of Ontario’s non-fuel minerals 
production” and for 39% of Quebec’s non-fuel 
minerals production.? 


Based on the current reporting system for provincial 
and federal government accounts, the subfield of 
structural materials, as this relates to the term field 
defined in general terms,‘ includes all natural con- 
struction aggregates, cement, lime, heavy clay prod- 
ucts mainly derived from shale or clay, and other 
rock (or stone) that, when considered together, are 
used mainly for construction purposes. The volumes 
and values of these materials are generally reported 
as shipments, f.o.b. pit or quarry, by the relevant 
companies or, more precisely, by establishments 
reporting as specific ppergung units, as cited under 
the heading “Interpretation.” 


In 1994, the reported annual shipments of natural 
construction aggregates (mainly sand and gravel and 
crushed stone) were valued at $1.2 billion, or nearly 
half of the value of all structural materials produced 
(Table 1). About 73% of all crushed stone production 
in Canada is dependent on reserves of limestone and 
dolostone, followed by granite, including traprock; 
sandstone, including quartzite; shale, including slate; 
and marble.® The relative importance of limestone 
resources is also found in U.S. markets. 


There are more than 2450 companies with an esti- 
mated 9700 direct employees in the construction 
aggregates sector, based on available 1992 reports 
and estimates.8 This sector accounts for the largest 
proportion of the non-fuel minerals industry, as mea- 
sured by the volume of shipments destined for final 
consumption. The impact of this output, and con- 
sumption, on resource availability is magnified even 
more if limestone raw materials for producing cement 
and lime are included.” 


This overview addresses only briefly related subjects 
including aggregates quality and specifications, recy- 
cling and re-use, international trade, and transporta- 
tion modes and costs. References to lightweight 
aggregates, as well as to ultra-lightweight minerals, 
that are used in construction are noted elsewhere. 

At the national level, the Canada Centre for Mineral 
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and Energy Technology (CANMET) conducts scien- 
tific and technological activities related to cement, 
aggregates and the durability of concrete for infra- 
structure, i.e., building and engineering construc- 
tion.10 Major research projects include: the develop- 
ment of high-performance concrete for offshore 
structures; the use of flyash, slag, silica fume and 
other pozzolanic materials as a replacement for 
cement in concrete; and the role of supplementary 
cementing materials for controlling alkali-aggregate 
reactions. 


Issues related to environmental and permitting pro- 
cedures that may involve both provincial and federal 
government jurisdictions are not considered in this 
overview. A good general reference concerning 
numerous related technical, economic and environ- 
mental subjects is The Aggregate Handbook.¥ 


CONSTRUCTION AGGREGATES 


The diverse nature of companies and businesses 
involved in producing sand and gravel and crushed 
stone presents challenges in efforts to capture com- 
plete production and consumption data. Based on 
some reporting methods used in the past, the 
recorded output of these construction aggregates 
from all sources may, in some cases, be understated 
by as much as 25%. The province of Ontario (the 
largest producer and consumer of construction agegre- 
gates in Canada) has developed a comprehensive 
system for reporting its total output of aggregates. 
Specifically, Ontario includes designated licensed 
areas, crown land permits, private lands and wayside 
permits as part of its reporting process.12 


Crushed stone is produced mainly for road-surfacing 
materials, concrete aggregates, asphalt aggregates, 
railroad ballast, and numerous other uses. A miscel- 
laneous stone category, which accounts for less than 
1% of all construction aggregates produced, includes 
rubble and riprap, roofing granules, and special 
materials for other uses such as the manufacture of 
artificial building stone. (A detailed breakdown of 
uses for sand and gravel is described under a sepa- 
rate heading.) 


Shipments of all construction aggregates combined, 
sand and gravel shown separately, and expenditures 
on construction are portrayed regionally on a cumula- 
tive basis as shown in most of the graphs and charts. 
Aggregates production and shipments for the 
Northwest Territories and the Yukon Territory are 
included with those in the Prairies region, shown as 
“Prairies and North” in Figures 1 and 2. 


Quantities Shipped 


Shipments of all aggregates combined, including, in 
detail, natural gravel, sand and crushed gravel, and 
crushed stone and miscellaneous stone, are based on 
quantities reported by operators of sand and gravel 
pits, dredges or quarries (Figure 1). 


Variations in regional shipments of all construction 
aggregates, and an analysis by the Minerals and 
Metals Sector of Natural Resources Canada,!8 both 
suggest that demand is very much affected by general 
economic conditions. This linkage can be seen in the 
growth in aggregates production, especially in 
Ontario during the expansion of the mid-1980s and in 
the subsequent decline toward the end of the 1980s at 


Figure 1 


Canada, Shipments of Construction Aggregates (by Volume) by Region, 1971-93 
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the onset of the recession. Netting out these eco- 
nomic swings, Canadian shipments of construction 
aggregates have been relatively stable, totalling 
about 320 million tonnes (Mt) a year in both 1974 
and 1993. Considering the entire period from 1971 
to 1993, and Ontario in particular (because this 
province accounts for the largest proportion of 
Canada’s aggregates output), the peak of the con- 
struction boom in 1988 and 1989 is well delineated. 
Over the same period of time, the relative contribu- 
tion of each region to total Canadian shipments of 
construction aggregates has remained relatively 
stable. 


Canada has historically been the world’s leading per 
capita producer and consumer of construction aggre- 
gates, on the basis of an analysis that considers all 
sources of aggregates production.14 About 16 tonnes 
of aggregates per capita are produced and consumed 
annually (1988 and 1989 data). In comparison, 
aggregates consumption in the three leading 
Scandinavian countries has been estimated to be 
about 11 tonnes per capita. More recently, consump- 
tion in Canada has declined to about 11 tonnes per 
capita, based on depressed levels of shipments in 
1993. 


Values Shipped 


The value of Canadian shipments of all construction 
aggregates combined was $1.2 billion in 1993, based 
on final statistics, or $972 million in 1986 dollars 
adjusted for inflation (Figure 2). As shown, the real 
adjusted annual value of construction aggregates pro- 
duced over the 20-year period from 1974 to 1993 
inclusive has been about $950 billion, after consider- 
ing the economic swings. 


SAND AND GRAVEL 


Sand and gravel deposits are generally widespread as 
a result of glaciation, and large producers have estab- 
lished plants as conveniently as possible to major con- 
suming centres. These aggregates operations are 
usually associated with other activities such as ready- 
mix concrete or asphalt plants. They are also usually 
complemented by many small producers who serve 
local markets seasonally or on demand. Some rela- 
tively large operations may operate intermittently, 
serving as suppliers to heavy construction companies 
when required. Provincial highways departments 
may operate regional quarries to supply roadbed 
material for both repair work and new projects. 


Quantities Shipped 


Shipments of sand and gravel amount to about 

250 Mt per year, or about 73% of the total volume of 
all construction aggregates shipped, based on 1991-93 
data inclusive (Figure 3). As shown, there has not 
been a recovery to the relatively high levels of sand 
and gravel production in 1988 and 1989. 


Values Shipped 


The value of shipments of sand and gravel was 

$764 million in 1993, or about $600 million in 1986 
dollars adjusted for inflation (Figure 4). These values 
account for 60-65% of the total value of all construc- 
tion aggregates shipped and, in real dollar terms as 
shown, have remained about the same during the 
20-year interval from 1974 to 1993 inclusive. 


Figure 2 


Canada, Shipment of Construction Aggregates (by Value) by Region, 1971-93 
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Figure 3 
Canada, Shipments of Sand and Gravel (by Volume) by Region, 1971-93 
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Figure 4 
Canada, Shipments of Sand and Gravel (by Value) by Region, 1971-93 
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TRADE IN CONSTRUCTION 
AGGREGATES 


Trade in construction aggregates is small relative to 
the total volume of aggregates consumed in Canada. 
However, where transportation costs allow, cross- 
border shipments are important in some populated 
regions. In 1994, exports amounted to a little more 
than 2 Mt valued at $17.6 million (Figure 5). Ontario 
accounted for more than half of this amount; the 
Atlantic region and British Columbia accounted for 
most of the remainder. Imports of construction 
aggregates in 1994 amounted to about 630 000 t 
(Figure 6). British Columbia accounted for nearly 
two thirds of this trade, and Ontario, Quebec and the 
Atlantic region accounted for most of the remainder. 


International bulk shipping of aggregates has been 
feasible in some areas. In British Columbia, large- 
volume ocean transportation facilities have been used 
for many years to supply high-quality aggregates or 
high-calcium limestone for higher value-added uses. 
For example, limestone producers on Texada Island, 
situated about 100 km northwest of Vancouver in the 
Strait of Georgia, supply raw material to cement and 
lime producers on the lower mainland and in the 
State of Washington. In Nova Scotia, granite 
aggregates have been shipped at regular intervals 
since 1986 from a coastal quarry. Also, an analysis 
at that time suggested that, as prices of local aggre- 
gates increased in major urban markets along the 
eastern coastal United States, sources in Canada’s 
Maritime provinces could become more favourable.16 


Figure 5 
Canada, Exports of Construction Aggregates 
(by Volume) by Region, 1994 
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More recently, studies have suggested that trends 
toward urbanization in the U.S. Eastern Seabord, 
together with growing local concerns associated with 
mineral extraction, present opportunities for produc- 
ers in Atlantic Canada and elsewhere.!? 


Canadian imports of construction aggregates in 1994 
amounted to nearly 630 000 t (Figure 6). British 
Columbia accounted for nearly two thirds of this traf- 
fic, with Ontario and the Atlantic region accounting 
for most of the remainder. 


Figure 6 
Canada, Imports of Construction Aggregates 
(by Volume) by Region, 1994 
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Uses OF SAND AND GRAVEL 


Uses for sand and gravel in Canada, based on the 
available data for 1993, are as follows: road bed and 
surfacing, 60%; concrete aggregate, 12%; asphalt 
ageregate, 7%; fill material, 7%; and other uses 
(including railroad ballast, ice control, mortar sand, 
backfill, and other miscellaneous uses), 14% 
(Figure 7). Information is available from the 
Minerals and Metals Sector concerning the uses of 
high-purity industrial silica sands in Canada. 


TRENDS IN BUILDING AND 
ENGINEERING CONSTRUCTION 


Expenditures for building and engineering construc- 
tion substantially influence the demand for aggre- 
gates. The cumulative total value of these two types 
of expenditures, which include both new and repair 
construction, was about $94.4 billion in Canada in 
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Figure 7 


Canada, Reported Uses for Sand and Gravel, 1984-93 
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Source: Natural Resources Canada. 
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1993.19 In terms of 1986 dollars, adjusted for infla- 
tion, this value is equivalent to about $78 billion 
(Figure 8). 


During the 1974-93 period, residential and 
non-residential building construction combined 
accounted for about two thirds of the value of all 
construction expenditures. In the same period, 
a 
Figure 8 

Canada, Value of All Construction by Type, 
1974-93 
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engineering construction accounted for about one 
third of construction expenditures, as the trend lines 
in Figure 8 show. From a national perspective, the 
value of engineering construction, including both new 
and repair construction adjusted for inflation, has 
remained at about the same level during the period. 
(It should be noted that new construction, histori- 
cally, has accounted for 80-90% of all construction; 


repair or renovation has accounted for the remain- 
der.) 


Based on new reporting systems, data on construc- 
tion expenditures now highlight actual capital expen- 
ditures that include major renovations.29 The value 
of all expenditures on construction by region during 
the 20-year 1974-93 period, adjusted for inflation, has 
been relatively stable (Figure 9). 


As shown in Figure 9, intended expenditures on all 
construction amounted to nearly $76 billion in 1993, 
and expenditures for all construction during the 
period demonstrated an upward trend. (It should be 
noted that related expenditures in the Yukon 
Territory and Northwest Territories combined nor- 
mally account for less than 5% of regional expendi- 
tures, which mainly include British Columbia.) 


TRENDS AND PROJECTIONS 
IN NEw CONSTRUCTION 


Considering the value of total new construction only, 
adjusted for inflation, there has been modest growth 
since 1992 as the economy moved out of recession 
(Figure 10). This scenario, including a forecast to 
1996, is based on information from Southam 
Construction Information Services.21 As noted, the 
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Figure 9 


Canada, Value of All Construction by Region, 1974-93 
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Source: Statistics Canada, catalogue no. 64-201, Annual, Construction in Canada (includes new and repair work). 
Notes: Includes Yukon and Northwest Territories. Figures for 1992 are preliminary; figures for 1993 are intentions. 


Figure 10 


Canada, Value of New Construction by Region, 1986-96 
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Source: Southam Construction Information Services Annual Forecast, 1994-96. 


| Projected Values 


upward trend in the real value of construction that 
began in 1992, albeit modest, is expected to continue. 


Much of the underlying strength in the inflation- 
adjusted value of construction, again according to the 
above-mentioned scenario by Southam, is expected to 
continue to be based on new engineering construc- 
tion, which in the Prairies region can account for 
more than 30% of all new construction (Figure 11). 
In detail, this construction mainly relates to oil and 
gas development. 


REGIONAL TRENDS IN UNIT VALUES 
OF SAND AND GRAVEL 


The trends from 1974 to 1993 in average real unit 
values of sand and gravel, on a regional basis, have 
been relatively flat (Figure 12). However, year-to- 
year differences in these values may change by as 
much as 25%. As shown, there have been trends 
toward similar unit values during the 1982-85 and 
1990-92 recessionary periods. These periods have 
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Figure 11 


Canada, Value of New Engineering Construction by Region, 1886-96 


(1986$ billion) 
25. 


| 
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Columbia 


Source: Southam Construction Information Services Annual Forecast, 1994-96. 


been marked by relatively lower expenditures for 
construction (Figure 9). 


INTERPRETATION 


The average real f.o.b. pit or quarry values associated 
with the regional shipments of all aggregates have 
not increased during the 20-year period from 1974 to 
1993 inclusive, based on the data presented in 
Figures 2 and 4. In addition, the average unit values 
of sand and gravel have tended to be flat (Figure 12), 
after discounting the effects of peak periods of aggre- 
gates demand and construction spending. 


One reason for the relatively flat trend in the average 
real f.o.b. prices of aggregates has been the horizon- 
tal integration through the merging of firms that has 
taken place over the past 20 years. In other words, 
consolidated ownership has resulted in marketing 
and financial efficiencies.22 The trend towards fewer 
primary establishments operating in the aggregates 
business may be confirmed from a review of some of 
the available statistics.5 


A second reason is that, during this 20-year period, 
there has been a trend towards larger-scale opera- 
tions and the use of larger equipment. From this it 
can be assumed that production costs have benefited 
from economies of scale at relevant pits and quarries 
in Canada, as has been demonstrated elsewhere.23 


In comparison to the relatively flat trend in the real 
f.0.b. values of shipments of aggregates in Canada, 
real expenditures for building and engineering con- 
struction have increased by an average compound 
rate of about 1.7% per year during the 1974-93 period 


| Projected Values 


Ka 


92 93 94 95 96 


(Figure 9). Viewed in this context, the importance of 
relatively low-valued aggregates as a major materials 
input for building and engineering construction is 
understated in terms of their value to society. 


Moreover, it may be argued that, for planning pur- 
poses, the value of construction aggregates, which are 
considered to be a diminishing resource in several 
regions in Canada, would be represented more accu- 
rately if viewed in terms of their final in-place value. 
In other words, the attendant high transportation 
and handling costs should be considered integral to 
the value of aggregates reserves and resources, par- 
ticularly at sites strategically located relative to 
urban areas. 


According to a recent study of aggregates in Ontario 
relating to markets for more than 90% of the 
province’s total aggregates output, the average 
annual transportation costs for the years 1986-90 
were estimated to have been approximately $500 mil- 
lion. Transportation distances were mainly in the 
range of 20-50 km.24 These high transportation costs 
were roughly equivalent to the average annual f.o.b. 
value of construction aggregates, i.e., $555 million, 
during the equivalent five-year period (Figure 2). It 
is therefore believed that the average on-site or in- 
place values of aggregates delivered to most urban 
areas throughout North America are essentially dou- 
ble the reported f.o.b. pit or quarry values. In this 
regard, it is expected that the values of delivered 
aggregates in the United States are at least double 
their f.0.b. values because transportation distances 
are frequently between 45 and 80 km.25 


The importance of ensuring accessible reserves of rel- 
atively low-cost aggregates, including limestones and 
dolostones in particular, cannot be overstated 
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Figure 12 


Canada, Trends in Unit Value of Sand and Gravel, 1971-93 


(1986$/tonne) 
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Source: Natural Resources Canada. 


because related uses in Canada extend to the chemi- 
cals, metallurgical, and dimension stone industries. 
One of the most comprehensive studies of limestones 
in North America, from the perspective of their 
importance in industrial sectors in addition to con- 
struction, was commissioned by the Ontario Ministry 
of Natural Resources.“° More recently, high-calcium 
limestones have played a key role in new environ- 
mental control and remediation technologies. For 
example, limestone uses for flue-gas desulphurization 
and for fluidized bed coal-fired boilers have become 
important in Atlantic Canada.2” In this context, 
high-purity limestones, and some of their dolomitic 
varieties, have been increasingly referred to as 
“industrial antacid” or “green gold.” 


PossIBLE OFFSHORE SOURCES 
OF AGGREGATES 


As existing land-based sources of aggregates become 
depleted, there is growing potential for economically 
viable marine dredging of sand and gravel in Canada. 
Offshore sand and gravel resources in Canada have 
been utilized to meet special job requirements in the 
Beaufort Sea, the Prince Rupert area, and at the 
Roberts Bank port facility near Vancouver. In 
Atlantic Canada, it has been established that there is 
a good possibility of defining sufficient quantities of 
sand and gravel for marine dredging.28 General 
issues relating to offshore mineral resources, with 
references to restrictions on beach mining, have been 
summarized more recently. 


RECYCLING AND SUBSTITUTION 


The recycling of concrete and other construction 
materials is expected to increase because of limita- 
tions on the use of landfill sites and the increased use 
of materials management practices previously limited 
to Europe. Although regulations have generally not 
been established concerning the environmentally © 
sound use of secondary materials from construction 
and demolition wastes, it has been documented that 
the use of these materials contributes to aggregates 
conservation. In Ontario, materials of most interest 
for recycling include: old asphalt, old concrete, blast 
furnace slag, steel slag, nickel and copper slags, 
crushed brick, and fly ash and bottom ash,30 
Recycled asphalt pavement (RAP) and reclaimed 
crushed Portland cement concrete, as aggregates, 
have been used for many years and are included in 
Ontario’s provincial specifications. 


Despite the trend towards greater recovery and 
re-use of materials, it is considered that suitable sub- 
stitutes are not available in large enough quantities 
to moderate the trend towards diminishing accessible 
reserves of primary mineral resources. 


PROJECTED SHIPMENTS OF 
CONSTRUCTION AGGREGATES 


Economic variables, including Canada’s Gross 
Domestic Product (GDP), housing starts, and one- 
and five-year mortgage rates, were selected to test 
their association with shipments of construction 
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Figure 13 


Canada, Projected Shipments of Construction Aggregates, 1980-99 


(million tonnes) 


400 


380 _ 


Annual 
shipments 


‘a 


360 + 


340 — 
320 - Economic 
indicators \ 

300 — 

I 
280 - 

! 
260 - 


Projected Shipments 


T 
i 
U 
1 
1 
1 
1 


T T T T T at T 
1981 1983 1985 1987 


Source: Natural Resources Canada. 


T T T r T i 
1991 1993 1995 1997 1999 


Note: The economic indicators used are: Canada's Gross Domestic Product, housing starts, and one- and five-year mortgage rates. 


aggregates. This association for the years 1980-93 
inclusive has been confirmed to be very close 
(Figure 13). With this information, shipments of 
construction aggregates were projected to 1999 
using a 1994 five-year economic forecast from The 
Conference Board of Canada. 


As Figure 13 shows, two major points emerge. First, 
there is, in fact, a very high statistical association 
between shipments of aggregates on the one hand, 
and housing starts and one- and five-year mortgage 
rates on the other. Secondly, shipments will increase 
as the economy recovers from recession. However, 
applying The Conference Board of Canada’s economic 
forecast and assuming that all other factors remain 
equal, this recovery may be relatively modest in com- 
parison with the peaks of earlier economic cycles. In 
other words, it appears that the highs will not be as 
high in the 1990s as they were in the 1980s. 


SUMMARY AND CONCLUSIONS 


Total Canadian shipments of primary construction 
aggregates, namely, sand and gravel, crushed stone, 
and miscellaneous stone, amount to about 320 Mt per 
year valued at $1.2 billion, or 8% of the value of the 
non-fuel minerals industry. In terms of volume of 
shipments destined for final consumption, these pri- 
mary construction aggregates account for the largest 
proportion of the non-fuel minerals industry. The 
impact of this production and consumption on 
resource planning and availability is magnified even 
more if limestone raw materials for producing cement 
and lime are included. 


Data confirm that a very high base level of demand 
for construction aggregates exists in Canada, and 
that the average value of shipments of these primary 
materials (f.0.b. pit or quarry) during the 1974-93 
period was about $1 billion per year in 1986 dollars, 
adjusted for inflation. The importance of construc- 
tion aggregates, in terms of volume and value in the 
country’s five main regions, has remained about the 
same during the 1974-93 period. However, during 
peak years of construction expenditures, often led by 
Ontario, which is the most populous province, per 
capita production and consumption of aggregates 
reaches 16 t, possibly the highest level in the 
Western World based on the data available. 


Compared to the essentially flat trend in the real 
f.0.b. values of aggregates shipments in Canada, real 
expenditures for building and engineering construc- 
tion have increased by an average compound rate of 
about 1.7% per year. Viewed in the context of 
resource planning and valuation, the importance of 
relatively low-valued aggregates as a major materials 
input for building and engineering construction 
appears to be understated in terms of their value to 
society. 


Moreover, it may be argued that the importance of 
aggregates, which are now clearly recognized as a 
diminishing resource in several regions of Canada, 
would be represented more accurately if viewed in 
terms of their final in-place values, i.e., values that 
account for relatively high transportation and han- 
dling costs. 


The demand for aggregates is mainly local or regional 
and is influenced to a major degree by trends in 
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domestic construction. However, where low-cost 
resources are not available or land is not available for 
multi-use or sequential use, international sources of 
supply may be important. 


A thorough understanding of the chemical and physi- 
cal characteristics of aggregates, e.g., alkali reactiv- 
ity, is particularly important when shipments are 
destined for non-local use, or for export for use under 
jurisdictions having new or less familiar codes or 
specifications. 


There are two types of alkali-aggregate reaction that 
occur in Canada: alkali-silica reaction, and alkali- 
carbonate reaction. Comprehensive documentation is 
provided in two recent references.” 34 


Although regulations have generally not been estab- 
lished concerning the environmentally sound use of 
secondary materials from construction and demoli- 
tion wastes, the use of these materials contributes to 
aggregates conservation. However, it is believed that 
substitutes are simply not available in sufficient 
volumes to moderate the trend towards diminishing 
reserves and resources of primary construction mate- 
rials in several regions of Canada. 


Canada’s relatively high per capita consumption of 
construction aggregates will continue because of new 
capital expenditures and the ongoing need for repair 
and replacement of transportation infrastructure. 
With this scenario, and considering that in many 
areas there has been a long-term trend away from 
bulk movements by rail and water towards the more 
localized trucking mode, it is becoming more impor- 
tant to encourage multiple or sequential land-use 
management, with proper environmental considera- 
tions. 


Based on a review of the data series, and some of the 
methods used to collect the data, the annual levels of 
aggregates production and shipments in Canada may 
have been understated in terms of quantity and 
value. This possibility has encouraged efforts by 
authorities to try to improve data collection and 
reporting, both for the purposes of long-term inte- 
grated resource management and for the respective 
provincial and national accounts. 
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TABLE 7. CANADA, CONSUMPTION OF FUEL AND ELECTRICITY 
IN THE MINERAL INDUSTRY,1 1994 


Unit Metals Industrials2 Total 
Coal 000 t 33 - 33 
$000 1 273 - 1 273 
Gasoline 000 litres 14 625 15 366 29 991 
$000 6 444 7 238 13 681 
Fuel oil, kerosene, 000 litres 676 306 220 944 897 250 
diesel oil $000 137 986 66 377 204 362 
Liquefied petroleum 000 litres 108 039 16 202 124 241 
gas $000 22 330 3 101 25 431 
Natural gas 000 m3 110 900 NES ee 883 671 
$000 13 065 60 968 74 033. 
Other fuels3 $000 26 504 1 592 28 096 
Total value of fuels $000 207 602 139 275 346 877 
Electricity purchased million kWh 10 705 2 662 13 367 
$000 368 124 132 128 500 252 
Total value of fuels and 
electricity purchased, all 
reporting companies $000 575 726 271 403 847 129 


Sources: Natural Resources Canada; Statistics Canada. 

— Nil. 

1 Cement manufacturing, lime manufacturing, clay and clay products (domestic clays) are 
included in the mineral manufacturing industry. 2 Includes structural materials. 3 Includes 
wood, manufactured gas, steam purchased, and other miscellaneous fuels. 

Note: Numbers may not add to totals due to rounding. 
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TABLE 8. CANADA, VALUE OF MINERALS AND MINERAL 


PRODUCTS (STAGE | TO STAGE IV), IMPORTS BY COMMODITY, 


1994-96 
1994 1995 1996a 
($000) 

METALS 
Aluminum 2 952 535 3 518 547 2 251 037 
Antimony 10 210 13 413 7 731 
Bismuth 1 536 2 801 1 425 
Cadmium 1 675 = 4) eis 906 
Calcium metal 9 168 11 844 6 373 
Chromium 64 795 97 526 66 066 
Cobalt 45 725 74 989 BLA 
Copper 1 501 123 1 960 821 1 170 647 
Gold 866 169 755 502 619 123 
Iron and steel 9 585 228 10 464 526 6 905 500 
Iron ore 228 136 264 532 197 335 
Lead 315 601 337 791 240 051 
Magnesium and magnesium compounds 89 436 122 031 100 341 
Molybdenum 34 716 73 481 26 645 
Nickel 424 092 716 254 529 245 
Platinum group metals 210 528 223 832 150 914 
Silver 104 143 121 977 77 227 
Tin 54 385 56 357 37 856 
Tungsten 7 100 8 775 4 281 
Uranium and thorium 188 637 170 830 163 272 
Zinc 147 410 179 849 58 204 
Other metals 5 328 431 5 949 677 4 077 448 
Total metals 22 170 779 25 126 728 16 748 804 
NONMETALS 
Asbestos 78 445 74 964 50 542 
Barites and witherite 1 734 1735 942 
Diamonds 224 126 186 687 112 195 
Graphite 274 451 307 011 218 595 
Gypsum 24 103 21 082 15 985 
Mica 10 056 9 466 6 575 
Nepheline syenite 10 78 49 
Peat 868 787 439 
Potash and potassium compounds 27 047 29 275 21 758 
Salt and sodium compounds 233 610 289 344 201 706 
Sulphur and sulphur compounds 9 428 15 053 10 687 
Talc, soapstone and pyrophyllite 12 430 13 648 10 518 
Titanium oxides 190 949 214 640 122 975 
Other nonmetals 2 805 083 2 968 530 2 045 345 
Total nonmetals 3 892 340 4 132 300 2 818 311 
STRUCTURALS 
Cement 126 448 137 961 100 442 
Clay and clay products 672 989 685 967 436 261 
Lime 8 072 6 778 3 360 
Sand and gravel 6 309 10 553 10 167 
Silica and silica compounds 95 417 100 366 74 045 
Stone 93 539 99 216 58 467 
Other structurals 122 296 126 385 80 993 
Total structurals 1 124 979 1 167 226 763 735 
FUELS 
Coal and coke 523 182 631 474 369 018 
Natural gas 84 970 45 855 69 202 
Natural gas by-products 42 144 70 380 44 329 
Petroleum 6 873 901 7 846 637 6 098 242 
Other fuels 768 274 856 471 565 321 
Total fuels 8 250 327 9 380 437 7 101 783 
Total mining imports (including fuels) 35 438 425 39 806 691 27 432 633 

202 737 000. 225695000 152 962 600 


Total economy imports 


Peo eet ee eee 


Sources: Natural Resources Canada; Statistics Canada. 


a First eight months of 1996. 


Note: Numbers may not add to totals due to rounding. 
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TABLE 9. CANADA, VALUE OF MINERALS AND MINERAL PRODUCTS 


(STAGE | TO STAGE IV), EXPORTS BY COMMODITY, 1994-96 


1994 1995 1996a 
($000) 

METALS 
Aluminum 8) 21818) /7AS 6 793 932 4 239 623 
Antimony 1 574 2 100 1 333 
Bismuth 1 187 1 475 1 098 
Cadmium 5 137 9 803 6 376 
Calcium metal 2 374 1 866 1 971 
Chromium 15 943 14 077 20 952 
Cobalt 230 728 322 047 267 990 
Copper 2 361 431 3 619 147 2 028 177 
Gold 3 626 602 2 904 428 2 361 300 
Iron and steel 7 013 845 8 032 044 5 542 732 
Iron ore 935 336 919 961 552 439 
Lead 266 225 314 034 243 034 
Magnesium and magnesium compounds 127 303 197 307 134 797 
Molybdenum 62 895 163 402 45 428 
Nickel 1 421 470 2 140 350 1 549 500 
Platinum group metals 145 010 184 744 108 854 
Silver 286 672 336 601 266 373 
Tin 16 273 23 830 14 118 
Tungsten 1 632 1 395 699 
Uranium and thorium 704 364 686 547 617 894 
Zinc 1176 522 1 367 950 972 014 
Other metals 2 379 983 3 012 332 2 256 430 
Total metals 26 339 281 31 049 372 21 233 132 
NONMETALS 
Asbestos 369 092 356 475 233 608 
Barites and witherite 4 426 4 265 3 697 
Diamonds 18 170 19 146 11 259 
Graphite 95 809 121 520 82 970 
Gypsum 145 468 186 919 136 861 
Mica 11 846 9712 6 159 
Nepheline syenite 43 242 42 309 29 484 
Peat 273 974 275 972 199 132 
Potash and potassium compounds 1 635 916 1 765 113 1 059 286 
Salt and sodium compounds 462 206 526 620 362 167 
Sulphur and sulphur compounds 384 008 559 741 320 243 
Talc, soapstone and pyrophyllite 8 076 7 142 5 289 
Titanium oxides 152°357 200 307 100 128 
Other nonmetals 2 092 698 2 354 748 1 678 145 
Total nonmetals 5 697 288 6 429 989 4 228 428 
STRUCTURALS 
Cement 350 820 426 068 321 325 
Clay and clay products 7x6) 1 (P21 36 989 27 402 
Lime 18 650 30 089 15 418 
Sand and gravel 13 841 17 377 7 996 
Silica and silica compounds 9 481 13 039 7 381 
Stone 72 406 84 229 54 169 
Other structurals 67 685 88 100 70 557 
Total structurals 556 004 695 891 504 248 
FUELS 
Coal and coke 2 078 830 2 264 604 1 461 934 
Natural gas 6 427 879 5 649 076 4 599 433 
Petroleum 11 312 069 14 247 651 10 792 907 
Other fuels 1 028 595 1 224 801 901 304 
Total fuels 20 847 373 23 386 132 17 755 578 
Total mining exports (including fuels) 53 439 946 61 561 384 43 721 386 
Total economy exports 213 290 163 248 254 353 170 380 600 


Sources: Natural Resources Canada; Statistics Canada. 


a First eight months of 1996. 


Note: Numbers may not add to totals due to rounding. 
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TABLE 10. CANADA, EMPLOYMENT IN THE MINERAL INDUSTRY, 
STAGE | — MINERAL EXTRACTION AND CONCENTRATING (TOTAL 


ACTIVITY),1 1961-95 


Crude Oil Total 
Metal Nonmetal Structural Non-Fuel and Non-Fuel 
Mines Mines Materials Mining Coal Natural Gas and Fuel 
SIC no. 061 062 081,082 061, 062 063 071 
081, 082 
(number) 

1961 58 591 11 003 5 235 74 829 10 302 11 184 96 315 
1962 58 243 11 408 5 514 75 165 9 897 Ii2o2 96 294 
1963 57 119 11 661 5 686 74 466 9 828 11 237 95 531 
1964 57 648 Vt er 6 044 75 419 9 796 11 242 96 457 
1965 60 942 12 116 6 248 79 306 9 697 11 817 100 820 
1966 61 670 12 422 6 312 80 404 9 281 12 378 102 063 
1967 61 728 43,077 5779 80 584 8 981 1Setis 102 678 
1968 63 369 13 673 5 836 82 878 8 427 13 611 104 916 
1969 60 550 14 322 5 692 80 564 [OSA 14 153 102 088 
1970 66 590 15 150 5 510 87 250 7 874 14 970 110 094 
1971 66 012 15 105 5 328 86 445 8 069 15 896 110 410 
1972 61 994 14 866 5 154 82 014 8 704 16 604 107 322 
1973 66 134 15 391 5 276 86 801 7 856 16 786 111 443 
1974 70 038 16 198 6 197 92 433 8 142 18 155 118 730 
1975 69 161 13 703 6 382 89 246 8 416 18 053 115 715 
1976 68 269 15 649 5 685 89 603 8 995 19 096 117 694 
1977 67 242 16 608 5 190 89 040 9 781 20 240 119 061 


1978 56 447 16 035 4 847 77 329 10 574 22 045 109 943 
1979 58 960 16 770 4 692 80 422 10 269 24 554 115 245 
1980 66 118 16 979 4 461 87 558 11 416 27 448 126 422 
1981 68 712 16 391 4 183 89 286 11 182 28 783 129 251 
1982 61 503 13 680 3 491 78 674 13 113 31 699 123 486 
1983 52 194 13 170 3 403 68 767 11 646 33 418 113 831 
1984 52 683 13 698 3 560 69 941 11 905 33 944 115 790 
1985 48 672 12 974 3 941 65 587 12 076 38 720 116 383 
1986 46 487 12 376 4 887 63 750 10 747 34 936 109 433 
1987 45 496 12 181 5 738 63 415 10 406 33 855 107 676 
1988 48 277 11 679 5 917 65 873 11 122 33 762 110 757 
1989 49 405 11 714 5 881 67 000 Uer-The) 32 696 110 975 
1990 45 248 140515 5 376 62 139 VAEOA7, 31 926 105 082 


1991 42 092 10 812 5 026 57 930 10 817 31 450 100 197 
1992 37 774 10 419 4 338 52 531 9 726 27 678 89 935 
1993 34 738 10 500 4219 49 457 8 861 26 599 84 917 


1994P 34 013 10 451 5 379 49 843 9 096 28 665 87 604 
1995f 34 950 10 795 5 973 51718 9 364 29 010 90 092 


ee ee er eee 


Sources: Natural Resources Canada; Statistics Canada. 
SIC: Standard Industrial Classification, 1980. 

f Forecast; P Preliminary. 

1 Total activity includes sales and head offices. 
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TABLE 11. CANADA, EMPLOYMENT IN THE MINERAL 
INDUSTRY, STAGE | TO STAGE IV (TOTAL ACTIVITY),1 


1961-95 
Stage Il 
Stage | Smelting Stage III Stage IV 
Mining and Semi- Mineral 
Including Fuels Refining Fabrication Manufacturing 
(number) 

1961 96 315 75 347 77 975 88 014 
1962 96 294 76 470 81 566 95 392 
1963 95 531 76 446 83 409 98 549 
1964 96 457 81 205 88 942 105 039 
1965 100 820 85 085 94 851 116 848 
1966 102 063 89 232 99 611 125 798 
1967 102 678 88 114 96 986 122 327 
1968 104 916 88 435 97 290 120 758 
1969 102 088 85 095 100 408 123 816 
1970 110 094 101 192 97 066 123 566 
1971 110 410 100 552 96 842 120 248 
1972 107 322 97 963 102 142 120 658 
1973 111 443 100 247 107 128 126 044 
1974 118 730 105 469 111 286 134 210 
1975 115 715 105 204 105 936 133 265 
1976 117 694 101 329 104 995 134 549 
1977 119 061 104 820 102 642 129 022 
1978 109 948 108 279 108 629 137 692 
1979 115 245 110 073 112 387 143 413 
1980 126 422 116 118 107 232 142 719 
1981 129 251 115 879 104 505 141 523 
1982 123 486 105 700 91 557 126 988 
1983 113 831 97 038 88 174 115 900 
1984 115 790 96 498 92 822 114 990 
1985 116 383 93 578 95 928 124 344 
1986 109 433 88 806 98 523 132 621 
1987 107 676 89 142 101 859 141 667 
1988 AAO 757 91 716 105 559 153 642 
1989 110 975 91 270 103 583 165 151 
1990 105 082 83 513 96 592 153 407 
1991 100 197 79 402 89 275 141 001 
1992 89 935 74 137 83 384 122 785 
1993 84 917 70 321 82 654 120 792 
1994p 87 604 66 713 85 608 130 606 
1995f 90 092 68 497 91 150 132 884 


Sources: Natural Resources Canada; Statistics Canada. 
f Forecast; P Preliminary. 
1 Total activity includes sales and head offices. 
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TABLEAU 6. PRINCIPALES DONNEES STATISTIQUES SUR L'INDUSTRIE MINERALE1 AU CANADA, DE 1982 A 1994 
ee eee 0b AEE AY MANAUA, VE NI0e Ae 


Activité dans les mines, carriéres et puits de pétrole 
Employés de la production 


et des activités connexes Coats Activité totale2 

F Heures- Combus- Matériaux et Valeur 

Etablisse - personnes tibles et fournitures de la Valeur Traitements Valeur 
Année ments Employés payées Salaires électricité utilisés production ajoutée Employés __ etsalaires ajoutée 

(nombre) (nombre) (milliers) (milliers (milliers (milliers (milliers (milliers (nombre) (milliers (milliers 

de dollars) de dollars) de dollars) de dollars) de dollars) de dollars) de dollars) 

1982 1 247 74 178 141 070 2 008 439 956296 3768771 29101618 24376549 123 486 3648004 24 427 308 
1983 1 407 66 629 131 406 1 963 773 1022417 3756625 32771401 27 992 357 113 831 3687911 28012 167 
1984 1 381 69 650 140 567 2 295 256 1204008 4290972 37976019 32481039 115 790 4106049 32545525 
1985 1 385 66 945 140 092 2 347 084 1264619 4442358 38 127 807 32 420 830 116 383 4421553 32495098 
1986 1 507 64 360 135 055 2 378 524 1240371 4649 767 27785615 21895474 109 433 4445569 22224015 
1987 1 276 64 370 138 236 2 444 934 1233806 4870 150 30 652 347 924 548 391 107 676 4449357 24803 839 
1988 1 340 67 360 144 551 2 749 351 1296757 5685034 31777 388 24795 628 110 757 4876209 25100343 
1989 1 262 68 704 148 555 2 985 561 1349568 6065 134 33 555 133 26 135 430 110 975 5 232986 26 436 361 
1990 1 235 64 257 139 101 2 940 836 1421569 6014 666 34 823 253 27 404 188 105 082 5133875 27672145 
1991 1172 60 366 130 014 2 927 021 1426650 5823443: 30451603 23201510 100 197 5303856 23517 737 
1992 1103 54 783 117 097 2 733 628 1379309 5694905 30 697 950r 23 623 737Fr 89 935 4982563 23695 092r 
1993 1 085r 51 208° 109162 2534 141Fr 1411010 5396075 31657697" 24 850 612r 84915r 4635441 24910 146r 
1994 1 226 51 648 inee7o 2 650 589 1481418 5485978 35714669 28 747 273 86 283 4860819 28843 130 


—_ eC rl eee 


Sources : Ressources naturelles Canada; Statistique Canada. 


r: révisé. 


1 La fabrication du ciment, de la chaux, de l'argile et des produits d'argile (argiles canadiennes) est incluse dans l'industrie de fabrication de produits minéraux. 2 L'activité 
totale comprend les centres de vente et les sieges sociaux. 
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TABLEAU 5. PRINCIPALES DONNEES STATISTIQUES SUR L'INDUSTRIE MINERALE1 AU CANADA, PAR REGION, EN 1994 


Activité dans les mines, carriéres et puits de pétrole 
Employés de la production et 


des activités connexes Coits Activité totale2 
; Heures- Combus- Matériaux et Valeur 
Etablisse- personnes tibles et fournitures de la Valeur Traitements Valeur 
Région ments Employés payées Salaires électricité utilisés production ajoutée Employés et salaires ajoutée 
(nombre) (nombre) (milliers) (milliers (milliers (milliers (milliers (milliers (nombre) (milliers (milliers 
de dollars) de dollars) | de dollars) de dollars) de dollars) de dollars) de dollars) 
Provinces de |'Atlantique3 81 6 600 14053 320 672 123 600 595 460 1 876 301 1157 241 8 400 411 768 1 156 508 
Québec 206 8 941 19 856 424 051 209 857 738 425 2 446 369 1 498 087 12 553 617 038 1 538 746 
Ontario 149 11976 26 102 617 640 202 698 1 082 429 4 122 064 2 836 937 15918 847 176 2 837 086 
Provinces des Prairies 596 16 055 33 284 836 443 743 069 2092619 23012681 20176993 38 726 2380178 20205 907 
Colombie-Britannique4 173 6 902 15 142 376 684 177 565 831 120 3 602 605 2 593 919 8773 491 686 2 605 717 
Yukon et Territoires du 
Nord-Ouest5 21 1174 2 837 75 099 24 630 145 924 654 649 484 095 1913 112 974 499 166 
Total 1 226 51 648 Ale 7SmZIOSOI589 1 481 418 5485978 35714669 28747 273 86 283 4860819 28843130 


ee ee a ee ee a 


Sources : Ressources naturelles Canada; Statistique Canada. 


1 La fabrication du ciment, de la chaux, de l'argile et des produits d'argile (argiles canadiennes) est incluse dans l'industrie de fabrication de produits minéraux. 2 L'activité totale comprend 


les centres de vente et les siéges sociaux. 3 Comprend la zone au large de la céte est. 4 Comprend la zone au large de la céte ouest. 5 Comprend l'archipel Arctique. 
Remarque : Les chiffres ont été arrondis. 


TABLEAU 5a. PRINCIPALES DONNEES STATISTIQUES SUR L'INDUSTRIE MINERALE1 AU CANADA, PAR REGION, EN 1993 


Activité dans les mines 
Employés de la production et 
des activités connexes 


carriéres et puits de pétrole 


’ 


Coits 


Activité totale2 
: Heures- Combus- Matériaux et Valeur 
Etablisse - personnes tibles et fournitures de la Valeur Traitements Valeur 
Région ments Employés payées Salaires électricité utilisés production ajoutée Employés et salaires ajoutée 
(nombre) (nombre) (milliers) (milliers (milliers (milliers (milliers (milliers (nombre) (milliers (milliers 
de dollars) de dollars) de dollars) de dollars) de dollars) de dollars) de dollars) 
Provinces de |'Atlantique3 78 6 760 14 252 319 424 114 254 516 734 1 604 462 973 474 8774 418 678 971 531 
Québec 164 8 927 19477 406 892 201 308 723 768 2 144 890 1 219 814 12 240 584 605 1 244 875 
Ontario 130 11 869 25 499 605 889 203 833 1 116 203 3 924 927 2 604 890 16 224 856 661 2 598 196 
Provinces des Prairies 537 155756 32 009r 762 474r 680 255 1981158 20241094r 17579 680r 37062r 2178073 17608 452r 
Colombie-Britannique4 155 6 870 14932 357 911 182 540 882 070 3 108 985 2 044 376 8 829 476 534 2 056 172 
Yukon et Territoires du 
Nord-Ouest5 21 1 207 2992 81 552 28 819 176 141 633 339 428 379 1 786r 120 889 430 919 
Total 1 085r 51 208° 109162r 2534 141° 1411010 5396075 31657697" 24850612" 84915r 4635441 24910 146r 


I SS EEE EE E—EE————————————e————— anaes  ad 


Sources : Ressources naturelles Canada; Statistique Canada. 
tr: révisé. 


1 La fabrication du ciment, de la chaux, de l'argile et des produits d'argile (argiles c 


les centres de vente et les sieges sociaux. 3 Comprend la zone au large de la céte est. 4 Comprend la zone au large de la cote ouest. 5 Comprend l'archipel Arctique. 
Remaraue : Les chiffres ont été arrondis. 


anadiennes) est incluse dans I'industrie de fabrication de produits minéraux. 2 L'activité totale comprend 
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TABLEAU 4a. PRINCIPALES DONNEES STATISTIQUES SUR L'INDUSTRIE MINERALE1 AU CANADA, EN 1993 
eee eee OOO OB“a“e>=e=>@@nnuqu ee soa eee Eee 


Activité miniére 


Employés de la production et 


des activités connexes Coits Activité totale2 
f Heures- Combus- Matériaux et Valeur 
Etablisse- personnes tibles et fournitures de la Valeur Traitements Valeur 
ments Employés payées Salaires électricité utilisés production ajoutée Employés _ et salaires ajoutée 
(nombre) (nombre) (milliers) (milliers (milliers (milliers (milliers (milliers (nombre) (milliers (milliers 
de dollars) de dollars) de dollars) de dollars) de dollars) de dollars) de dollars) 
METAUX 
Nickel-cuivre-zinc 20 11 680 24 749 596 214 222 266 1 751 646 4017285 2043372 15 892 844 034 2 066 644 
Or 50 6 795 14 803 382 991 128 468 511 644 2 092 674 1 452 562 8 810 501 214 1 442 510 
Uranium 4 1175 2 426 56 921 36 478 66 037 531 068 428 553 1 467 74178 427 048 
Argent-plomb-zinc i 2016 4 455 93 157 36 539 449 811 741 638 255 288 3 134 157 265 255 803 
Fer 5 3 484 7713 219 083 137 942 335 349 984 332 511041 4 648 296 304 512 192 
Mines de métaux divers3 5 612 1 307 25 724 12 606 29 637 122 400 80 157 787 33 830 81024 
Total partiel 91 25 762 55 453 1 347 090 574 299 3 144 124 8489397 4770973 34 738 1 906 825 4 785 221 


MINERAUX INDUSTRIELS 


Potasse 11 2754 6 041 123 418 103 692 116 411 970 668 750 564 3 657 174 845 747 835 
Pierre qii2 1 826 4115 69 399 31 870 86 019 365 508 247 620 2 448 96 920 250 176 
Sable et gravier 108 1 287 2955 45 934 24 822 58 559 245 135 161 753 U LAA. 64 481 165 139 
Non-métaux divers4 31 1615 3 558 65 885 31 618 60 378 385 794 293 798 2 268 97 307 293 181 
Amiante 3 1 729 3 677 73 664 29 584 57 289 233 710 146 837 2 253 100 082 147 478 
Tourbe 59 1 296 2 840 32 027 5 981 27 168 161 416 128 267 1 624 42 646 128 500 
Gypse 10 580 1318 21213 AO 16 772 81 255 56 606 698 26 335 56 363 
Total partiel 334 11 087 24 505 431 540 235 444 422 596 2 443 485 1 785 445 14719 602 616 1 788 672 
COMBUSTIBLES 

Pétrole brut et gaz naturel 626 al55 14 429 394 238 477 458 1 464 121 19058705 17117 126 26 598r 1706648 17117126 
Charbon 34r 7 204r 14 776° 334 2746 123 809 365 233 1666110r 1177 068r 8 860r 419 352 W219 1278 
Total partiel 660r 14 359r 29 205° 728 512¢ 601 267 1 829 354 20 724 815" 18 294 194r 35 458r 2126000 18 336 253Fr 


Total, industrie minérale 1 085r 51 208r 109162r 2534141r 1411010 5 396 075 31657697" 24 850 612Fr 84915r 4635441 24910 146r 
eee 


Sources : Ressources naturelles Canada; Statistique Canada. 

r: révisé. 

1 La fabrication du ciment, de la chaux, de I'argile et des produits d'argile (argiles canadiennes) est incluse dans |'industrie de fabrication de produits minéraux. 2 L'activité totale comprend les 
centres de vente et les sieges sociaux. 3 Comprend les mines de molybdéne. 4 Comprend les mines de sel. 

Remarque : Les chiffres ont été arrondis. 
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TABLEAU 4. PRINCIPALES DONNEES STATISTIQUES SUR L'INDUSTRIE MINERALE1 AU CANADA, EN 1994 


Activité miniére 


Employés de la production et 


des activités connexes Cotts 
; Heures- Combus- Matériaux et Valeur 
Etablisse- personnes tibles et fournitures de la 
ments Employés payées Salaires électricité utilisés production 


Valeur 
ajoutée 


(nombre) (nombre) (milliers) (milliers (milliers (milliers (milliers (milliers 
de dollars) de dollars) | de dollars) de dollars) de dollars) 
METAUX 
Nickel-cuivre-zinc 21 10 639 22 751 575 199 201 835 1 560 075 4242453 2480542 
Or 48 7 033 15 196 392 175 135 160 547 641 2 302 648 1619 846 
Uranium 4 1 229 PIS 60 406 41 135 94 752 590 490 454 604 
Argent-plomb-zinc 5 1 756 4012 86 556 32 846 482 919 854 539 338 773 
Fer 5 3 498 7 758 232 509 149 821 367 336 1 168 289 651 132 
Mines de métaux divers3 5 654 1418 29 442 14929 42 847 174 509 116 734 
Total partiel 88 24 809 53 652 1 376 286 575 726 3 095 571 9 332 928 5 661 631 
MINERAUX INDUSTRIELS 
Potasse 11 2 706 6 017 140 037 127 512 137 398 1 277 553 1012 643 
Pierre 135 1 998 4 559 75 943 34 328 88 778 418 781 295 675 
Sable et gravier 183 1910 4 467 67 462 32 580 71 969 341 039 236 490 
Non-métaux divers4 31 1 586 3512 68 287 34 400 64 546 417 418 318 472 
Amiante 3 1 685 3 832 72 889 28 189 58 058 238 355 152 109 
Tourbe 62 1 530 Soin 32 854 6 649 26 766 167 434 134 019 
Gypse 10 587 1377 22 210 7 746 20 891 96 711 68 075 
Total partiel 435 12 002 27075 479 682 271 403 468 406 2 957 291 2 217 482 
COMBUSTIBLES 
Pétrole brut et gaz naturel 671 7 440 14975 422 524 513 980 1 547 755 21837412 19775677 
Charbon 32 7 397 15573 372 096 120 309 374 247 1 587 038 1 092 482 
Total partiel 703 14 837 30 548 794 620 634 289 1 922 002 23 424450 20868 159 
Total, industrie minérale 1 226 51 648 111275 2650589 1 481 418 5 485 978 35714669 28 747 273 


Activité totale2 

Traitements Valeur 

Employés et salaires ajoutée 

(nombre) (milliers (milliers 
de dollars) de dollars) 
14 463 813 580 2 509 835 
9 192 508 842 1 632 732 
1 503 81 662 452 766 
2 645 142 518 337 876 
4 700 315 505 658 619 
877 40 254 118 812 
33 380 1 902 362 5 710 639 
3 644 194 461 1010 431 
2 681 104 524 297 629 
2619 92 441 244 425 
2 203 97 968 319 588 
2 159 97 950 151 998 
1 928 43 339 137 122 
693 27 262 67 879 
15 927 657 945 2 229 072 
27 963 1841007 19775677 
9 013 459 505 1 127 742 
36 976 2300512 20903419 


86 283 4 860 819 


28 843 130 


Pana ee et ae ae eS Ee 


Sources : Ressources naturelles Canada; Statistique Canada. 
CTI : Classification type des industries. 


1 La fabrication du ciment, de la chaux, de I'argile et des produits d'argile (argiles canadiennes) est incluse dans l'industrie de fabrication de produits minéraux. 2 L'activité totale comprend les 


centres de vente et les sieges sociaux. 3 Comprend les mines de molybdéne. 4 Comprend les mines de sel. 
Remaraue : Les chiffres ont été arrondis. 
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TABLEAU 3. PRIX DES METAUX, EN 1996 
a 


Janvier Février Mars Avril Mai Juin Juillet Aott 

ee Se eee 

CUIVRE 

Electrolytique, prix agréé pour la catégorie «A» a la LME, ¢ US 118,622 115,076 116,141 117,707 120,527 98,447 90,006 91,072 

PLOMB 

Comptant a la LME, ¢ US 31,161 34,892 37,071 36,947 38,091 36,110 S5)527 36,978 

ARGENT 

Handy & Harman, ¢ US/oz troy 547,024 562,750 551,381 540,143 535,977 513,575 502,952 510,500 

ZINC 

Amérique du Nord, haute teneur spéciale, ¢ US 46,224 46,983 48,259 47,419 46,982 45,745 45,362 45,674 

OR 

Londres, cours cotés en aprés-midi, $ US/oz troy 399,452 404,762 396,207 392,848 391,933 385,273 383,474 387,350 

NICKEL 

Comptant a la LME, $ US 3,566 SL AY/ 3,639 3,648 3,641 3,497 3,268 3,200 

PLATINE 

Londres, cours cotés en aprés-midi, $ US/oz troy 416,266 420,183 411,193 404,158 401,448 392,655 393,657 400,079 

ALUMINIUM 

Comptant a la LME, ¢ US 72,091 72,191 7Snl4i 71,995 72,088 67,244 66,165 66,377 


eo“ 


Source: Metals Week. 

¢ US : cent américain; $ US : dollar américain; ¢ US/oz troy : cent américain l'once troy; $ US/oz troy : dollar américain l'once troy; LME : Bourse des métaux de Londres. 

Remarque: Sauf indication contraire, les prix sont exprimés en livres. La moyenne du taux de change aux Etats-Unis est de 1,4129 pour janvier, 1,4005 pour février, 1,4074 pour mars, 
1,3759 pour avril, 1,3608 pour mai, 1,3772 pour juin, 1,3609 pour juillet et 1,3549 pour aodt. 
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TABLEAU 2. PRODUIT INTERIEUR BRUT REEL DES INDUSTRIES ASSOCIEES A LA FABRICATION DE PRODUITS MINERAUX AU CANADA, AU 
COUT DES FACTEURS EN PRIX DE 1986, SUR UNE BASE ANNUELLE ET TRIMESTRIELLE (PRIX DESAISONNALISES EN TAUX ANNUELS), EN 


1995 ET 1996 


Variations en 


pourcentage 
1995 1995 1995 1995 1995 1996 1996 28 trim. de 1996 
Industrie Année 1! trim. 2¢ trim. 3 trim. 4 trim. 1" trim. 22 trim. 1&" trim. de 1996 


(millions de dollars) 


INDUSTRIE DE METAUX DE 


PREMIERE FUSION 7 615,5 7 861,3 7 661,5 7 542,3 7 396,7 7 729,2 7 828,0 1,3 
Acier de premiére fusion 2 745,9 2 825,0 2 729,0 PUN pl Pa als) 2 742,1 2 826,0 Si 
Tubes et tuyaux d'acier 649,1 695,6 681,8 646,4 572,6 667,1 707,5 6,1 
Fonderies de fer 417,4 461,4 436,3 403,5 368,4 S505 362,5 13 
Fonte et affinage de métaux non 

ferreux 2 919,4 2 942,5 2 909,4 2 939,8 2 885,8 3 050,2 3 027,5 -0,7 


INDUSTRIE DE FABRICATION 
DE PRODUITS MINERAUX 


METALLIQUES 6 315,9 6 457,1 6 265,4 6 270,5 6270,7 6 307,7 6 397,1 1,4 
Chaudiéres et éléments de charpente 1 092,4 1 087,2 1 064,1 1 113,2 1 105,1 1 145.3 1 128,9 —1,4 
Produits minéraux métalliques 

d'ornements et d'architecture 595,6 653,0 582,7 Ke} ee) 573,4 582,2 625,6 WAS 
Produits minéraux métalliques 

emboutis, matricés et enrobés 1 354,0 1 437,1 1 366,4 1 299,0 aiech kow-§ 1 286,4 1 346,3 4,7 
Fils et produits tréfilés 530,7 542,0 533,3 5225 524,9 SNe 506,9 —2,1 
Articles de quincaillerie, outils et 

coutellerie 954,6 999,4 943,4 943,1 932,6 973,9 996,7 eae 
Appareils de chauffage 179,8 182,0 172,0 183,2 182,1 187,0 197,1 5,4 
Ateliers d'usinage 923,8 884,9 918,8 935,1 956,4 947,7 925,7 2,3 
Autres produits minéraux métalliques 685,0 671,4 684,7 701,1 682,8 667,6 670,0 0,4 


INDUSTRIE DE FABRICATION 
DE PRODUITS MINERAUX NON 


METALLIQUES 2 506,5 2 686,5 2 475,2 2 456,9 2 407,5 2 371,3 2 488,4 4,9 
Ciment 381,4 466,9 363,7 352,1 343,0 340,2 359,8 5,8 
Produits de béton 317,9 339,1 326,2 310,8 295,5 270,3 290,3 7,4 
Béton prét a l'emploi 387,1 392,8 390,3 396,2 369,2 355,5 374,8 5,4 
Verre et produits en verre 614,9 643,1 602,8 606,9 606,8 619,1 629,5 eds 
Divers produits minéraux non 

métalliques 745,7 776,8 732,6 734,1 739,2 So0 772,6 5,4 


es a I a ene EEEE=ETE En Nn SEE EEnenT enreeeceneeae nena manne 


Source : Statistique Canada, n° du catalogue 15-001-XPB. 
trim. : trimestre. 
Remarque : Les chiffres ont été arrondis. 
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TABLEAU 1. PRODUIT INTERIEUR BRUT REEL DE L'INDUSTRIE AU CANADA, AU COUT DES FACTEURS EN PRIX DE 1986, SUR UNE BASE 


ANNUELLE ET TRIMESTRIELLE (PRIX DESAISONNALISES EN TAUX ANNUELS), EN 1995 ET 1996 


Variations en 


pourcentage 
1995 1995 1995 1995 1995 1996 1996 2® trim. de 1996 
Secteur de l'industrie Année 1& trim. 2° trim. Se trim. 4€ trim. 1&F trim. 2 trim. 1&" trim. de 1996 
(millions de dollars) 
ENSEMBLE DE L'ECONOMIE 542 006,6 542 073,8 540 599,8 542 2593 543 084,4 545 568,0 547 941,9 0,4 
Secteur commercial 
Agriculture 11 440,9 11 365,2 11 335,6 11 484,0 11 579,2 11 846,0 12 076,0 1,9 
Péche et piégeage 817,8 855,6 822.8 788,5 804,3 789,7 773,1 -2,1 
Foréts 215954 2 526,5 2 711,6 2 915,3 2 884,2 2 679,1 2 470,3 -7,8 
Mines, carriéres et puits 
de pétrole 23 604,5 23 542,1 23 681,0 23 576,4 23 618,2 24 330,9 23 772,4 -2,3 
Industrie miniére 6 006,4 5 888,2 5 894,1 6 148,2 6 095,0 6 268,0 6 051,2 -3,5 
Mines d'or 1 529,1 1 441,6 1 52354 1 546,6 1 604,8 1 694,3 1 633,5 -3,6 
Mines de fer 461,8 441,7 459,7 480,1 465,8 463,4 386,5 -16,6 
Autres mines de métaux 2 136,9 2 130,4 2 044,5 2 189,4 2 183,3 22/7,5 2 203,6 -3,2 
Mines d'amiante 88,6 104,4 Siler. 76,3 82,1 80,4 82,8 3,0 
Mines de sel 152,2 170,1 1485 138,9 151,3 Ay 174,9 0,7 
Autres mines de non-métaux 637,8 670,7 635,8 632,8 611,8 609,7 534,1 -12,4 
Mines de charbon 1000,0 929,4 990,6 1 084,2 995,8 969,0 1 035,8 6,9 
Pétrole brut et gaz naturel 14 748.5 14 624,7 14 874,9 14 686,6 14 807,6 14 9281 14 945,7 Ont 
Carriéres et sabliéres 511,9 495,2 527i 521,2 503,5 488,5 462,4 -5,3 
Services reliés a |'extraction 
des minéraux PASE YLT ( 2 534,0 2 384,3 2 220,4 2 212,1 2 646,3 2 313,0 -12,6 
Fabrication 102 333,8 103 477,5 101 672,7 102 273,7 101 909,7 101 701,9 102 915,2 12 
Construction 27 221,4 28 503,0 27 213,6 26 674,1 26 494,1 26 547,5 26 703,2 0,6 
Transport et entreposage 23 931,9 23 950,9 23 917,7 23 910,7 23 947,9 24 030,9 23 885,9 -0,6 
Communications 22 832,8 22 345,9 22 569,6 22 847,5 23 568,6 23 808,4 24 12187. lec 
Autres services publics 16 819,1 16 452.0 16 989.8 16 943,4 16 890,9 16 903,0 17 044,4 0,8 
Commerce de gros £6) 7/1 33 476,7 32 877,7 33 062,6 33 268,2 33 847,4 34 562,0 PR 
Commerce de détail 32 322,0 32 283,0 32 183,8 32 527,2 32 293,5 32 496,0 32 257,6 -0,7 
Finances, assurances et biens 
immobiliers 85 659,9 84 498,9 85 552,7 86 149,7 86 436,6 87 165,0 87 821,4 0,8 
Services aux collectivités, aux 
entreprises et aux personnes 67 299,1 66 541,5 Cfalines 67 464,5 68 077,4 69 037,4 69 069,3 - 
Secteur non commercial 
Services gouvernementaux 32 690,3 33 069,0 32 821,9 32 545,2 32 324,4 31 547,4 31 637,0 0,3 
Services aux collectivités et 
aux personnes 54 810,5 54 827,7 54 836,0 54 824,6 54 752,6 54 780,8 54 668,0 —0,2 
Autres industries et services non 
commerciaux 4 291,7 4 358,4 4 301,8 4 271,8 4 234,7 4 056,6 4 164,3 Pi 


a 


Source : Statistique Canada, n° du catalogue 15-001-XPB. 
—:néant; trim. : trimestre. 
Remarque : Les chiffres ont été arrondis. 
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Preface 


oD publication is prepared by the Minerals and Metals Sector of Natural 
Resources Canada. Data appearing in this publication are compiled from many 
sources using the best information available. This report is intended to provide 
the reader with a digest of general information on the status of the mineral 
industry in Canada. It should not be considered an authority for exact quotation 
or an expression of the official views of the Government of Canada. 


Your comments on the content of this report are welcome. Specific comments can 
be directed to: 


Greig Birchfield 

Minerals and Mining Statistics Division 
Minerals and Metals Sector 

Natural Resources Canada 

580 Booth Street, 9th Floor 

Ottawa, Ontario 

K1A 0E4 


Telephone: (613) 995-2277 
Facsimile: (613) 992-5565 
E-mail: gbirchfi@nrcan.gc.ca 


MINERAL INDUSTRY INFORMATION 
CONTACT POINT 


In order to provide clients with timely access to information describing the 
mineral industry, requests for specific statistical information on the mineral 
industry can be channelled through the contact point provided below. Once a 
request has been received, it will be immediately directed to the officer most 
able to address that request. This contact point is: 


Laurie Morrison 

Minerals and Mining Statistics Division 
Minerals and Metals Sector 

Natural Resources Canada 

580 Booth Street, 9th Floor 

Ottawa, Ontario 

K1A 0E4 


Telephone: (613) 992-6767 
Facsimile: (613) 992-5565 
E-mail: Imorriso@nrcan.gc.can 
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NOTE TO READERS 


This edition of the Mineral Industry Review (MIR) is the third release of 
this publication. The previous two releases were dated Fall 1995 and 
Fall 1996. 


vi 


Introduction 


Hie Review section of this issue of the Mineral Industry Review (MIR) con- 
tains four articles and two shorter notes related to different aspects of the 
Canadian mineral industry. The articles were prepared by staff of the 
Minerals and Metals Sector of Natural Resources Canada. 


The lead article is entitled General Review of the Canadian Mineral Industry in 
1996. It provides an overview of the Canadian economy and the performance of 
the Canadian mineral industry in 1996. Some of the topics covered in the article 
include mineral production, trade, investment, and employment. Several of the 
leading Canadian minerals are also profiled. The final part offers insights on 
future developments within the Canadian mineral industry. 


A short note entitled Canadian Exploration Update highlights results of the 
latest survey of mining and exploration companies. Exploration spending in 
1996 exceeded that of 1995 by more than 20%, and spending in 1997 is expected 
to equal that of 1996. The note includes a statistical table of exploration expen- 
ditures by province from 1986 through 1997. 


A second note, Mining Sector in Quebec, highlights recent mining developments 
in that province. 


In November 1996, the Cabinet approved a new Minerals and Metals Policy of 
the Government of Canada. The Policy is a comprehensive document with 
respect to minerals and metals that incorporates the important concept of 
sustainable development. The article in this publication entitled International 
Dimensions of the New Minerals and Metals Policy of the Government of 
Canada: Partnerships for Sustainable Development reviews recent develop- 
ments in Canada’s policy approach to the international dimensions of minerals 
and metals issues, as expressed in the new Policy. 


Canada is the world’s largest producer of potash. In 1996, the value of potash 
production in Canada was $1.3 billion. The article entitled Potash: North 
American and Global Outlook, 1997-2000 reviews the North American and 
global markets for potash. On the demand side, the underlying factors driving 
potash consumption are examined; on the supply side, the changing structure of 
the potash industry is assessed. An overview of the international potash situa- 
tion over the short to medium term is also provided. 


The final article in this issue of the MIR is entitled Trends in Canadian Ore 
Reserves. It is the text of a paper presented at the 54th Mines and Energy 
Ministers’ Conference held in St. John’s, Newfoundland, in J uly 1997. The 
paper covers base metals, precious metals, iron, uranium, and nonmetallic min- 
erals. For the major base metals, precious metals and uranium, charts depicting 
reserves and reserves-to-production ratios over time are presented. Other min- 
erals are dealt with more briefly. Conclusions regarding exploration expendi- 
ture levels and the effectiveness of geological survey work round out the paper. 
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Notes" 


APPOINTMENT OF NEw ADM, 
MINERALS AND METALS SECTOR 


We are pleased to announce the appointment of Linda J. Keen to the position of Assistant 
Deputy Minister of Natural Resources Canada’s Minerals and Metals Sector in July 1997. 


A native Albertan, Ms. Keen holds a Bachelor of Science degree in Chemistry and a Master of 
Science degree in Food Marketing Research from the University of Alberta. 


In 1986, she joined the federal Public Service with Agriculture Canada. Since then, Ms. Keen 
has held a number of increasingly responsible management positions with Agriculture and 
Agri-Food Canada — both in Ottawa and in regional offices — in international marketing, 
strategic planning, and regional development. 


In March 1996, Ms. Keen was appointed Director General of Industry Canada’s Trade and 
Operations Integration and Management Consulting Branch, where she directed the develop- 
ment of ExportSource and coordinated the efforts of the International Trade Centres across 
Canada. 


Ms. Keen’s previous work experience also includes food science, marketing and management 
positions with the governments of Alberta and British Columbia and a number of private sector 
employers. 


MINERALS AND METALS POLICY OF 
THE GOVERNMENT OF CANADA 


In November 1996, the Cabinet approved a new Minerals and Metals Policy of the Government 
of Canada. The Policy, subtitled Partnerships for Sustainable Development, incorporates the 
concept of sustainable development into a comprehensive policy document with respect to min- 
erals and metals. The Policy follows an extensive consultative process with all stakeholders. 
It represents an important source of guidance for federal decision-making on minerals and 
metals in the context of sustainable development. (Refer also to the article in this publication 
entitled “International Dimensions of the New Minerals and Metals Policy of the Government 
of Canada: Partnerships for Sustainable Development.”) 


In addition to English and French, copies of the Policy are available in Spanish, 
Portuguese and Russian. Limited quantities can be obtained by contacting: 


Minerals and Metals Sector 
Natural Resources Canada 
Ottawa, Ontario 

K1A 0E4 


Telephone: (613) 947-6580 
Facsimile: (613) 952-7501 
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This document is also available on the Internet at: 


http://www.nrcan.gc.ca/mms/sdev/policy-e.htm 


STREAMLINING ENVIRONMENTAL 
REGULATIONS FOR MINING 


The Federal Government’s Response to the Final Report of the Standing Committee on Natural 
Resources entitled Streamlining Environmental Regulation for Mining was tabled in the 
House of Commons by the Minister of Natural Resources in March 1997. Copies are available 
in limited quantities from: 


Minerals and Metals Sector 
Natural Resources Canada 
Ottawa, Ontario 

K1A 0E4 


Telephone: (613) 947-6580 
Facsimile: (613) 952-7501 


CANADIAN MINERALS YEARBOOK 


The 1996 edition of the Canadian Minerals Yearbook: Review and Outlook reports on the 
activities of the minerals and metals industry over the past year, identifies the predominant 
economic events of 1996, and indicates the major trends in the Canadian economy. 


The leading chapter of the Yearbook provides a general review of the Canadian economy and 
the performance of the mineral industry during the year. The general review is followed by 
chapters that focus on the Canadian scene with reviews on mine reserves and recent produc- 
tion decisions, mineral exploration and discoveries, and mine openings and closings. This 
year’s edition also includes a chapter that details Canada’s global mining presence and a 
chapter that outlines major developments on the international scene. 


The 23 commodity reviews form the major part of this publication. They feature economic and 
policy developments and data specific to each commodity in respect of markets, prices, produc- 
tion, trade, and consumption. These commodity chapters also provide an outlook of the 
industry’s future position. 


The Statistical Report comprises approximately 70 tables that provide statistical data on pro- 
duction; trade; consumption; prices; principal statistics; employment, salaries and wages; 
mining, exploration and drilling; transportation; and investment and finance. 


Copies of the Yearbook (catalogue no. M38-5/45E) can be purchased from Canadian Govern- 
ment Publishing, telephone (819) 956-4802, and local booksellers for C$49.95 (US$49.95 for 
U.S. and foreign orders) plus shipping/handling and applicable taxes. Individual chapters and 
related statistical reports are also available on the Mining FactsLine (see note on FactsLine on 
the following page). 


NOTES 5 


MINING AND MINERAL PROCESSING 
OPERATIONS IN CANADA, 1996 


This report is a compilation of information relating to mines and processing facilities in 
Canada as of January 1, 1996. Its two major sections, “Metal and Industrial Mineral Mines 
and Processing Plants in Canada” and “Metallurgical Works in Canada, Nonferrous and 
Precious Metals,” provide data such as the name of the operator, the location of the mine or 
plant, as well as its capacity, processes, products, and other details of special interest. 


Copies of this report (catalogue no. M38-2/243E) can be purchased from Canadian Government 
Publishing, telephone (819) 956-4802, and local booksellers for $20.95 plus shipping/handling 
and applicable taxes (US$20.95 plus shipping/handling and applicable taxes for U.S. and 
foreign orders). Lists of these operations by province are also available on the Mining 
FactsLine (see note on FactsLine below). 


MINING FACTSLINE 


The Mining FactsLine features current information on the Canadian mineral industry, some- 
times weeks before it is published. It offers over 200 documents, including profiles and an 
outlook for 40 mineral commodities, as well as information on exploration, developments and 
promising deposits in Canada. 


With this automated fax delivery system, you can access comprehensive mining statistics 

24 hours a day, 7 days a week. Just call the Sector’s on-line interactive terminals from your 
facsimile phone. Select documents from its catalogue and the material will be forwarded to 
your fax machine. 


To access Natural Resources Canada’s Mining FactsLine, dial (613) 947-6767 from your 
facsimile phone. 


METALLURGICAL WORKS IN CANADA, 
PRIMARY IRON AND STEEL, 1997 


This report lists in detail the facilities, productive capacities, products and other data of com- 
panies that comprised the primary iron and steel industry in Canada as of January 1, 1997. 
There are also separate sections pertaining to the steel pipe and tube industry and the iron 
powder and ferrite industry. 


Copies of this report (catalogue no. M38-2/244) can be purchased from Canadian Government 
Publishing, telephone (819) 956-4802, and local booksellers for $24.95 plus shipping/handling 
and applicable taxes (US$24.95 plus shipping/handling and applicable taxes for U.S. and 
foreign orders). 


IRON ORE 2000: POISED FOR THE NEXT CENTURY 


This discussion paper was developed in response to requests by Canadian iron ore companies 
for a comparison of mining costs on a world scale to assist them in determining their global 
cost-competitiveness. The study identifies market niches and global areas on which iron ore 
producers should concentrate, reviews technological trends and changes, describes the 
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European, Asian and North American steel industries, outlines the competitiveness of the 
Canadian iron ore industry, and examines the problem of vulnerable Canadian mines. The 
study ends with conclusions concerning the main topics discussed in the report. Copies are 
available in limited quantities from: 


Minerals and Metals Sector 
Natural Resources Canada 
Ottawa, Ontario 

K1A 0EF4 


Telephone: (613) 947-6580 
Facsimile: (613) 952-7501 


NATURAL RESOURCES CANADA ON THE INTERNET 
ae i ee EOL SEL Et A 


Along with many other federal government departments, Natural Resources Canada has made 
great strides during the past year in embracing the technology of the Worldwide Web and the 
Internet. Natural Resources Canada’s home page has direct links to the other sectors of the 
Department, reports and statistical information produced by departmental employees, directo- 
ries of departmental specialists and services, other federal government departments, provin- 
cial and other governments, and many other sites of interest to our clients. The ability to 
exchange files, statistics and other information has lowered barriers to communication and 
enabled the Department to more quickly and economically respond to requests from clients 
and others with an interest in Canada’s natural resource industries. 


We would be very pleased to have you “visit us” at: 


Natural Resources Canada home page: 
http://www.nrcan.gc.ca 


Minerals and Metals Sector home page: 
http://www.nrcan.gc.ca/mms/ms-home.htm 


Minerals and Mining Statistics Division home page: 
http://www.nrcan.gc.ca/mms/efab/mmsd 


Canadian Mining Facts 


Average weekly earnings in the mining, quarries and oil wells industry in 

1996 were $1039, one of the highest levels of any industry in the Canadian 

eee Average weekly earnings in the mining industry itself were 
1051. 


In 1996 Canada’s coal mining industry provided about 9550 direct jobs. 


Diamond exploration expenditures totalled $147 million in 1995, and are 
likely to total $147 million and $124 million in 1996 and 1997 respectively. 
Since the diamond exploration boom began in 1993, more than $644 million 
will have been spent on diamond exploration. 


The mining industry is a vital contributor to the Canadian economy. In 
1996, the mining and mineral processing industries contributed $23.7 billion 
to the Canadian economy, an amount equal to 4.3% of the national Gross 
Domestic Product. 


In 1996, the western provinces of Saskatchewan, Alberta and British 
Columbia produced 73 million tonnes (Mt) of coal, about 95% of the Cana- 
dian total. Western Canada’s coal production was worth $1.7 billion. 


Potash is the most important commodity in the nonmetals category. 
Canadian potash shipments in 1996 totalled 8.2 Mt valued at $1.26 billion. 


In 1996, there were some 299 metal, nonmetal and coal mines and some 
3000 stone quarries and sand and gravel pits operating in Canada. There 
were also some 50 nonferrous smelters, refineries and steel mills. 


In 1996, more than 60% of the value of Canadian non-fuel minerals were 
produced by Ontario (33%), Quebec (19%) and British Columbia (12%). 
Producing mines are found in all provinces and territories except Prince 
Edward Island. 


Canada is the world’s fifth largest coal exporter. In 1996, Canada exported 
about 34.5 Mt of coal (42% of Canada’s total production) valued at approxi- 
mately $2.3 billion. 


About 55% of Canada’s iron ore production comes from the Iron Ore 
Company of Canada and Wabush Mines operations at Labrador City and 
Wabush, respectively, in Newfoundland. 


The value of sand and gravel production in Prince Edward Island in 1996 
was $1.3 million. 


In 1996, Nova Scotia produced more than 83% of Canada’s gypsum from 
quarries located in Cape Breton and central Nova Scotia. Most of the 
gypsum is exported to the United States. 


In 1996, zinc accounted for 45% of the value of New Brunswick’s non-fuel 
mineral production. The Brunswick mine is the largest zinc mine in the 
world in terms of volume. 
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e The mining and minerals industries are important to Quebec, contributing 
$3.3 billion in production value to the provincial economy in 1996, or $449 
per capita. This industrial sector employs more than 17 000 people directly 
in mining, with about 7500 of these employed in metal mining and 3000 in 
nonmetal mining. The remainder are employed in quarries and sand pits 
and in services incidental to mining. 


¢ Ontario exported $18.7 billion of non-fuel minerals and mineral products in 
1995 making it the largest provincial exporter, followed by Quebec ($10.5 bil- 
lion) and British Columbia ($3.2 billion). 


¢ In 1996, nickel accounted for 42% of the value of Manitoba’s non-fuel min- 
eral production, copper for 19%, and zinc for 14%. 


e The mining of fuel and non-fuel minerals is important to Saskatchewan, con- 
tributing $5.2 billion to the economy in 1996, or $5101 per capita. This 
industrial sector employs some 8900 people directly in the mining, quarries 
and oil wells industry, with 3100 employed in nonmetal mining, principally 
in the mining of potash. 


e Alberta is the largest producer of coal in Canada. In 1996, Alberta produced 
36 Mt (48% of Canada’s total coal production) for a total value of $577 mil- 
lion. 


e In 1996, about 35% of the copper mined in Canada came from British 
Columbia, mainly from porphyry copper mines in the south-central part of 
the province (the Gibraltar, Highland Valley and Similco mines) and 
northern Vancouver Island (the Island Copper mine). 


e In 1996, the Yukon yielded 3% of Canada’s gold, principally from gold placer 
mining near Dawson City. 


¢ In 1996, the Northwest Territories provided 8% of the value of Canada’s gold 
production and 16% of Canadian zinc production, principally from the Giant 
and Con gold mines in Yellowknife, the Lupin gold mine 400 km to the 
north, and the Polaris and Nanisivik lead-zinc mines in the high Arctic. 
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General Review of the Canadian 
Mineral Industry in 1996 


Mike McMullen and Kosta Kokkinos 


Mike McMullen is a Consulting Mineral Economist. 
Kosta Kokkinos is with the Minerals and Metals Sector, 
Natural Resources Canada. 

Telephone: Kosta Kokkinos at (613) 996-8209 or 

Rob Dunn at 996-6384. 

E-mail: kkokkino @nrcan.gc.ca or rdunn @nrcan.gc.ca 


OVERVIEW 


Oa mineral industry experienced another 
strong year in 1996 as the value of production for all 
sectors of the mining industry, including fuels, 
amounted to nearly $49.2 billion, an increase of 
13.4% over 1995. This continued the growth pattern 
exhibited in both 1995 (up by 5.3% from 1994) and 
1994 (up by 12.7% from 1993). However, the 1996 
increase was due almost entirely to growth in fuels 
production, notably crude petroleum and natural gas. 
Metals and nonmetals both weakened in value, with 
copper, molybdenum, the platinum group metals and 
sulphur all exhibiting significant declines. 


Although domestic interest rates and inflation were 
low during the year, unemployment rates persisted at 
close to the 10% level, consumer spending was slug- 
gish, and certain minerals- and metals-consuming 
sectors, including construction, remained depressed. 
As a result, the mineral industry, including fuels, 
continued to rely substantially on export markets for 
sales revenue. Mainly in response to strong markets 
in the United States and in Asian countries, exports 
of minerals and mineral products increased by 10.0% 
to $67.7 billion, resulting in a positive merchandise 


trade surplus for these products of some $26.8 billion. 


Due to the rebuilding of inventory levels during the 
year, increased supply capability, and some softening 
in demand, prices for major nonferrous commodities 
declined from the highs reached early in 1996. Some 
limited recovery in price levels did, however, occur 
late in the year. As a result of generally lower prices, 
the corporate profits of the Canadian mining sector 
were significantly less in 1996 than in 1995. 


Canada’s overall Gross Domestic Product (GDP) 
increased by approximately 1.6% in 1996, down from 


the 2.0% growth rate experienced in 1995, as shown 
in Figure 1. The mineral industry accounted for 
4.3%, or $23.7 billion, of the economy’s GDP, a mod- 
est increase over 1995. This industry continued to 
provide the economic backbone for many regions and 
communities in the country, but most notably for the 
northern parts of Canada. 


Significant Canadian mining industry highlights in 
1996 included: 


e the acquisition of control of the Voisey’s Bay 
nickel-copper-cobalt deposit in Labrador by Inco 
Limited and the subsequent announcements out- 
lining plans to develop the deposit; 


e the successful satisfaction of regulatory require- 
ments by BHP Diamonds Inc./Dia Met Minerals 
Ltd., allowing the development of Canada’s first 
diamond mine at Lac de Gras in the Northwest 
Territories to proceed; 


e the continued expansion of exploration expendi- 
tures in Canada to some $873 million; 


e 20 mine openings (14 new mines and 6 
re-openings), while 17 mines closed (10 suspen- 
sions and 7 closures); and 


e total direct employment in the mineral industry 
increasing to just over 350 000. 


In November, the federal Minister of Natural 
Resources, the Honourable Anne McLellan, released 
the federal government’s new minerals and metals 
policy. The Minerals and Metals Policy of the Govern- 
ment of Canada, framed in the context of sustainable 
development, will represent an important source of 
guidance for federal decisions on minerals and metals 
in the future. 


The outlook for the Canadian mineral industry in 
1997 remains positive. GDP is forecast to increase by 
about 3.2%. The resulting strengthened domestic 
demand, coupled with continuing strong economic 
performances by major export markets, particularly 
by the United States, should generate buoyant 
demand conditions for the minerals and metals 
industries. Although major nonferrous metal prices 
retreated for most of 1996, the firming of copper and 
aluminum prices in late 1996 continued into early 
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Figure 1 


Canadian Economic Activity, Percent Change in GDP, 1987-96 
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1997. Precious metal prices continued to fall in early 
1997, but are expected to recover by mid-year. It is 
anticipated that exploration in Canada in 1997 will 
continue to be strong, remaining at levels comparable 
to those recorded in 1996 despite the fact that, in 
some cases, resources are now being diverted to mine ~ 
development. 


THE MINERAL INDUSTRY IN 1996 


The Canadian mineral industry, excluding fuels, 
exhibited mixed results in 1996 with overall metals 
and nonmetals commodity production declining in 
value and structurals showing only a small increase. 
The total value of production fell by about 3.2% to 
$17 billion. Although export markets, which are the 
biggest influence on Canadian mineral products, 
experienced buoyant economic conditions, increased 
supply capabilities by the industry, growing invento- 
ries and some softening in demand exerted pressure 
on mineral commodities, causing declines in prices 
during the year from previous highs. 


The Canadian economy, as a whole, experienced less 
than spirited growth as GDP increased by only 1.6%, 
much less than forecasters had originally expected. 
Notwithstanding low interest rates and low inflation 
levels, domestic demand was generally weak, 
reflected by unemployment rates that stayed close to 
the 10% level. Consumer spending continued to be 


sluggish as many consumers concentrated on paying 
down their debts, rather than purchasing goods and 
services. Fortunately, export demand held strong 
and total exports rose to $275 billion, creating a trade 
surplus of some $42 billion. Trade in merchandise 
exceeded trade in services and investment income, an 
event that had not happened in nearly a decade. 
Minerals continued to make a significant contribu- 
tion to this Canadian export performance as exports 
of minerals and mineral products, including petro- 
leum and natural gas, increased to approximately 
$67.7 billion. 


In terms of the production of Canada’s leading miner- 
als, increases in output volumes in excess of 5% were 
recorded for gold, nickel, zinc, uranium, lead, cobalt 
and salt, whereas declines in excess of 5% were expe- 
rienced by copper, the platinum group metals, 
potash, peat and stone. When the impact of declining 
prices is factored in, the production values of several 
commodities fell dramatically in 1996. Decreases in 
the value of production compared to 1995 were most 
notable for copper, down by 27.7%; the platinum 
group metals, down by 19.7%; molybdenum, down by 
49.3%; potash, down by 11.3%; and sulphur, down by 
49.1%. 


Mainly as a result of the lower commodity prices dur- 
ing the year, most Canadian mining companies 
reported reduced profits for activities in 1996 with 
the majority of these declines being in the 25-50% 
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range. Indeed, the operating profits for the metals sec- 
tor as a whole declined by some 30% in 1996 compared 
to 1995. In spite of this, capacity utilization in the 
industry was strong. Capacity use in the mining, quar- 
rying and oil wells sector increased by 0.7% to 88.1% in 
the fourth quarter of 1996. However, capacity utiliza- 
tion in the mining and quarrying industries dropped by 
0.6% from the third quarter to 90.3%. In the fourth 
quarter of 1996, the primary metals industry (i.e., the 
smelting and refining industry) had a 96.3% utilization 
rate, the highest level since early 1988. 


Two high-profile events highlighted the corporate 
and mine development activities of the Canadian 
mineral industry in 1996: the development of the 
Voisey’s Bay deposit in Labrador and the develop- 
ment of Canada’s first diamond mine in the North- 
west Territories. 


In early 1996, Inco Limited outbid Falconbridge 
Limited to merge with Diamond Fields Resources 
Inc., giving Inco control of the massive Voisey’s Bay 
nickel-copper-cobalt deposit near Nain in northern 
Labrador. Voisey’s Bay Nickel Company Limited, 
Inco’s operating subsidiary for the project, submitted 
a proposal in September 1996 to the federal and 
provincial governments for a mine and mill near 
Voisey’s Bay. By January 1997, the two levels of gov- 
ernement had, along with the Labrador Inuit Associ- 
ation and the Innu Nation, entered into an agree- 
ment on the environmental assessment process for 
the proposed project. In December 1996, the federal 
Minister of the Environment appointed a five-member 
panel to conduct the environmental assessment. 


The BHP Diamonds Inc./Dia Met Minerals Ltd. dia- 
mond project at Lac de Gras, some 300 km northeast 
of Yellowknife, Northwest Territories, received fed- 
eral government approval in January 1997 to proceed 
with mine development. This followed completion of 
a public review process, the issuance of the Review 
Panel’s report, and fulfilment of additional require- 
ments laid down by the federal government in 1996. 
This development, which will become Canada’s first 
diamond mine, is expected to begin operations in late 
1997 or early 1998 at an estimated capital cost in 
excess of US$500 million. Under the current mining 
plan, five kimberlite pipes are to be mined initially 
by open-pit methods and later, as warranted, by going 
underground. These pipes contain diamonds of all 
sizes and qualities and it is estimated that 30% are 
gem quality. As a whole, the five pipes average 

1 carat (ct) per tonne with an average value of 
US$100/ct. A single processing plant will be built 
with a starting throughput rate of 9000 t/d. 


Exploration expenditures in Canada increased 
strongly by some 22% to approximately $873 million 
in 1996 as the result of active exploration programs 
in many parts of Canada, including the continuing 
exploration both for diamonds in the Northwest Ter- 


ritories and for new nickel-copper-cobalt deposits in 
the Voisey’s Bay area of Labrador. New exploration 
activities took place in the Temagami area of north- 
eastern Ontario following the Ontario government’s 
re-opening of the area to mineral activities in Sep- 
tember 1996. Other areas of active exploration 
included the Finlayson Lake region of the Yukon (for 
zinc-copper-lead deposits) and the Sept-Iles area of 
Quebec (for nickel-copper-cobalt deposits). 


Mine development expenditures were estimated at some 
$700 million in 1996, with approximately $500 million 
being expended for new and re-opened mines and the 
remaining $200 million for mine expansions and 
extensions. During the year, 20 mines opened (14 
new mines and 6 re-openings) while 17 mines closed 
(10 suspensions and 7 closures). 


Regionally, the three leading mineral-producing 
provinces experienced overall declines during 1996 in 
the value of mineral production, excluding petroleum 
and natural gas, as Ontario decreased by 3% to $5.6 bil- 
lion, Quebec by 0.5% to $3.3 billion, and British 
Columbia by 11.8% to $3 billion. Of the 20 mines 
that opened or re-opened during 1996, 5 were located 
in Ontario, 4 in Newfoundland, 3 in Quebec, 2 each in 
British Columbia and the Yukon, and 1 each in Nova 
Scotia, New Brunswick, Manitoba and Saskatche- 
wan. Mineral exploration spending increased in all 
provinces and territories with approximately 80% of 
this activity being carried out in the Northwest Terri- 
tories, Ontario, British Columbia, Quebec and New- 
foundland. Major increases of more than 35% over 
1995 were recorded in British Columbia, the Yukon, 
Ontario and Nova Scotia. The Canada-Quebec Sub- 
sidiary Agreement on Mineral Development 
remained the only federal-provincial mineral develop- 
ment agreement that had not expired as of 1996. 
This agreement will terminate in March 1998. 


Canadian companies continue to be actively involved 
in mineral exploration and development opportunities 
around the world. It is estimated that the larger 
Canadian-based companies spent some $1 billion on 
exploration activities on properties outside Canada in 
1996. These properties were located in a wide range 
of countries including the United States, Mexico, 
Chile, Peru, Venezuela, Indonesia, the Philippines, 
Ghana, Tanzania, Russia, Kazakstan and China. 
Canadian companies with major properties under 
development include Barrick Gold Corporation’s Pas- 
cua gold project in Chile and its Pierina gold property 
in Peru, the latter obtained as part of Barrick’s acqui- 
sition of Arequipa Resources Ltd. in 1996, and Falcon- 
bridge Limited’s Collahuasi copper project in Chile. 


In November, the Minister of Natural Resources, the 
Honourable Anne McLellan, released The Minerals 
and Metals Policy of the Government of Canada: Part- 
nerships for Sustainable Development, which updates 
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and replaces the federal government’s 1987 minerals 
and metals policy. This new policy outlines how the 
Government will seek to integrate environmental, eco- 
nomic and social objectives when making decisions 
concerning minerals and metals within the scope of its 
jurisdiction. The policy is driven by three guiding 
principles: advancing sustainable development goals, 
building a more efficient federation, and creating a cli- 
mate that will advance the Government of Canada’s 
jobs and growth agenda. The policy was finalized fol- 
lowing a consultative phase and built on the principles 
and goals of the Whitehorse Mining Initiative. 


Also in November, the federal government, through 
Human Resources Development Canada, agreed to pro- 
vide funding to the Mining Industry Training and 
Adjustment Council (MITAC) in the amount of $1.1 mil- 
lion over three years. This represents 50% of the 
total budget required for the operational council 
phase, with the remainder being contributed by the 
mining industry. MITAC will bring together the 
industry, unions and government in an effort to 
increase opportunities for workers to upgrade their 
basic skills, to develop training curricula designed 
specifically to meet the needs of the mining industry, 
to ensure transferability of training, to design courses 
on environmental safety and health based on best 
practices, and to improve adjustment planning for 
workers and communities affected by mine closures. 


A STATISTICAL PORTRAIT OF THE 
CANADIAN MINERAL INDUSTRY 


The Canadian mineral industry can be characterized 
by the following four stages of processing activity: 


e Stage I: Primary Mineral Production (mining and 
concentrating); 

¢ Stage II: Metal Production (smelting and refin- 
ing); 

¢ Stage III: Minerals and Metals-Based Semi- 
Fabricating Industries; and 

e Stage IV: Metal Fabricating Industries. 


While much of the emphasis of this article tends to 
focus on Stage I activities (that is, the activities of 
the mining industry per se), much of the portrait that 
follows describes the mineral industry as a whole, 
providing a more comprehensive picture of the over- 
all importance of the activities of the mining industry 
to Canada. Normally, the mineral industry should be 
taken to exclude the extraction and processing of 
crude petroleum and natural gas, but to include both 
the coal and uranium mining industries. 


Gross Domestic Product of the Mineral 
Industry 


All four stages of the mineral industry, excluding the oil 
and natural gas industries, accounted for $23.7 billion, 
or about 4.3%, of total Canadian GDP in 1996. The 


growth or percentage change in the mineral indus- 
try’s contribution to GDP stabilized in 1996 at 3.1%, 
due largely to a decrease in the value of non-fuel min- 
eral production, including coal. The contribution of 
primary mineral production to the total mineral 
industry GDP figure remained constant at 28%, 
increasing in value by only 2.2% after a strong 7.1% 
increase in 1995. The second stage, metal production 
(smelting and refining), contributed 25% to the total, 
roughly the same as in 1995, and the third and 
fourth stages, the manufacture of semi-fabricated 
and fabricated products, accounted for 22% and 25% 
respectively. Figure 2 shows trends in GDP during 
the 1987-96 period. 


Canadian Mineral Production 


Preliminary estimates show that the total value of 
Canadian mineral production, including both fuel 
and non-fuel minerals, rose to $49.2 billion in 1996, 
an increase of 13.4% over the 1995 value of $43.4 bil- 
lion. As the table below demonstrates, the total value 
of non-fuel mineral production (that is, the total value 
of mineral production excluding mineral fuels) 
decreased from $17.6 billion in 1995 to $17.0 billion in 
1996, a decline of 3.2%. In contrast, the total value of 
fuel production rose from $25.8 billion in 1995 to 
$32.1 billion in 1996, a noteworthy increase of 24.7%. 


CANADIAN MINERAL INDUSTRY VALUE OF 
PRODUCTION, 1995 AND 1996 


1995r 1996p Change 
($ millions) (%) 
Metals U2 WARY 11 752.6 (3.5) 
Nonmetals 2 905.2 2 700.2 (7.1) 
Structural materials 2 524.2 2 591.9 2.7 
Total nonfuels 17 602.1 17 044.7 (3.2) 
Fuels 25 758.8 322741 24.7 


Total 43 360.9 49 171.8 13.4 


Sources: Natural Resources Canada; Statistics Canada. 
P Preliminary; * Revised. 
Note: Numbers may not add to totals due to rounding. 


As shown in Table 1, results were mixed for individ- 
ual non-fuel commodities in 1996, with a substantial 
reduction in copper (-$800 million) and potash 
(-$160 million) values offsetting significant gains in 
the value of production of gold (+$250 million) and 
zinc (+$100 million). The production values of other 
leading metals and nonmetals, including nickel, iron 
ore and asbestos, remained relatively stable. 


The total value of metallic mineral production declined 
by 3.5% from $12.2 billion in 1995 to $11.8 billion in 
1996, mainly due to the significant decline in the 
value of copper produced. Although its production 
tonnage declined by only 6.4%, the total value of cop- 
per production fell dramatically by almost 28% in 
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Figure 2 


Gross Domestic Product at Factor Cost at 1986 Prices, 1987-96 
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1996, a result of sharply declining prices. Nickel pro- 
duction was valued at close to $2.0 billion in 1996, a 
small decline from 1995, although production ton- 
nages rose by 7.2%. The value of gold production 
grew by 9.6%, reflecting an increase of 8.8% in the 
tonnage produced. The overall value of zinc produc- 
tion reached $1.7 billion in 1996, increasing 6.7% 
from 1995, primarily as the result of an 8.5% rise in 
production tonnage. The value of iron ore production 
remained roughly the same as in 1995 with a small 
decrease of about 1.6% in the tonnage produced. 


The value of output of the nonmetals group, which 
includes such minerals as asbestos, potash, salt, peat 
and sulphur, decreased from $2.9 billion in 1995 to 
$2.7 billion in 1996, a 7.1% drop. This drop basically 
resulted from a decrease in shipments of potash, the 
leading mineral in this group, of 7.8% in tonnage and 
11.3% in value from the corresponding 1995 levels. 


The value of production of structural materials, a 
group that includes clay products, sand and gravel, 
stone, cement and lime, increased by 2.7% (or about 
$70 million) to approach the $2.6 billion mark. 


Based on value of output, the top non-fuel commodi- 
ties in 1996 were gold ($2.8 billion), copper ($2.0 bil- 
lion), nickel ($2.0 billion), zinc ($1.7 billion), iron ore 
($1.3 billion) and potash ($1.3 billion). Figure 3 pro- 
vides a detailed percentage breakdown of the total 
value of mineral production by commodity and by 
province for 1995 and 1996. 


As a result of strong growth in the total value of fuel 
minerals, non-fuel minerals accounted for only 34.7% 
of the total value of Canada’s mineral production in 
1996, down from the 40.6% registered in 1995. 


Regionally, Ontario contributed the largest share of 
the non-fuel mineral output accounting for 32.6% of 
the total value, followed by Quebec (19.5%), British 
Columbia (11.7%), Saskatchewan (10.5%), Newfound- 
land (5.5%), Manitoba (5.4%) and New Brunswick 
(5.3%). The remaining provinces and territories 
accounted for 9.5% of the total value of non-fuel min- 
eral output. 


The total value of mineral fuels output rose signifi- 
cantly from $25.8 billion in 1995 to $32.1 billion in 
1996, overshadowing the decline experienced in the 
value of non-fuel mineral production. Each of the 
mineral fuel commodities contributed to the 24.7% 
increase with the value of crude oil and equivalent 
increasing by $3.7 billion, natural gas by $1.9 billion, 
natural gas by-products by $0.7 billion, and coal by 
$100 million. Together these minerals accounted for 
65.3% of the total value of Canada’s mineral produc- 


tion in 1996. 


Although the sharp increases in the value of produc- 
tion were principally a result of higher prices, each of 
the four fuel commodities also recorded gains in 
production volume in 1996. The production of crude 
oil and equivalent increased by 2.2% to 116.8 million 
m3, natural gas output rose by 3.2% to 153.0 billion 
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Value of Mineral Production, Percent Shares by Commodity and by Province, 1995 and 1996 
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m3, and natural gas by-products recorded a 3.4% 
increase in output to 25.9 million m’. Canada’s coal 
production tonnage continued its record-breaking 
climb, surpassing previous highs reached succes- 
sively in 1994 (72.8 Mt) and 1995 (74.9 Mt) to attain 
a new record level of almost 76.0 Mt in 1996. 


Alberta accounted for the majority of the value of 
mineral fuels output, registering 79.5% of the total, 
followed by Saskatchewan at 10.7%, British Colum- 
bia at 7.0% and the remaining provinces and territo- 
ries at 2.8%. 


Employment in the Mineral Industry 


Employment levels in the four stages of the mineral 
industry continued to provide evidence of modest 
growth, although the picture varied by stage. Total 
employment in the mineral industry in 1996 is esti- 
mated to have been more than 350 000, up by 2.7% 
from the 341 000 registered in 1995 and accounting 
for some 2.6% of total national employment. 


Employment in Stage I (metal mining, nonmetal 
mining, quarrying and coal mining) was estimated at 
59 000, down by about 1000 from the revised 1995 
level. This decline reflects a small job loss in metal 
mines as a result of the net impact of 1996 mine 
openings and closings, together with a decline in 
employment in nonmetal mines. However, it is 
expected that, with the anticipated openings of min- 
ing operations, employment in Stage I will grow in 
both 1997 and 1998. 


Employment in Stage II (smelting and refining), esti- 
mated at 61 000 in 1995, increased to just over 

63 500, or by about 4%, in 1996, continuing the mod- 
est rebound that occurred in 1995. Powered by 
strong growth in the metal fabricating industries, 
total employment in Stages III and IV rose from 

220 000 in 1995 to nearly 228 000 in 1996, an 
increase of about 3.6%. A marginal decline to 8900 
occurred in the number of Canadians employed in 
services incidental to the mining and quarrying 
industries, reflecting the fact that the current peak of 
mineral exploration is being reached. 


Mineral Industry Trade 


Canada remains one of the world’s largest exporters 
of minerals and metals, a fact that has had a major 
impact on the national standard of living. The min- 
eral industry continued to make a significant contri- 
bution to Canada’s trade surplus position and thus to 
its merchandise trade balance. The United States is 
the primary destination for Canada’s minerals and 
mineral products, receiving 80.0% of total exports in 
1996, followed by the European Union with 6.4% and 
Japan with 4.7%. 


As Table 2 shows, the export value of minerals and 
mineral products, including fuels, totalled $67.7 billion 


in 1996, an increase of $6.2 billion, or about 10.0%, 
over 1995. These exports included crude minerals, 
smelted and refined products, and semi-fabricated and 
fabricated products. All mineral groups, with the 
exception of nonmetals, experienced increases in 
export values with metals accounting for 47.4% of the 
total value, fuels for 42.1%, nonmetals for 9.4%, and 
structural materials for 1.1%. The non-fuel minerals 
industry, which includes coal but excludes petroleum 
and natural gas, exported $41.9 billion worth of miner- 
als and mineral products in 1996 and accounted for 
16.2% of total Canadian domestic exports. 


The total value of metallic minerals and mineral 
product exports increased from $31.1 billion in 1995 
to $32.1 billion in 1996. The increased contributions 
made by gold (+$0.6 billion), uranium and thorium 
(+$0.27 billion), nickel (+$0.20 billion), and iron and 
steel (+$0.20 billion) were somewhat offset by the sig- 
nificant declines in the export values of copper 
(-$0.59 billion) and aluminum (-$0.46 billion). 


The value of exports of nonmetallic minerals and 
mineral products fell from $6.43 billion in 1995 to 
$6.36 billion in 1996, a decrease of about 1.1%. 
Increases in the export values of nitrogen, gypsum, 
and glass and glassware products in 1996 were out- 
paced by the significant declines experienced by 
potash (-$0.22 billion) and sulphur (-$0.06 billion). 


Due mainly to the $95 million growth in the value of 
cement exports, the value of structural material exports 
rose from $647.5 million in 1995 to $742.0 million in 
1996. The top three commodities in this group, in 
terms of export value, were cement ($507 million), 
stone ($93 million), and clay and clay products 

($42 million). 


All of the mineral fuel commodities, except for coal 
and coke, contributed to the $5.1 billion rise in the 
value of mineral fuel exports from $23.4 billion in 
1995 to $28.5 billion in 1996. Petroleum exports led 
the way with a value of $17.0 billion, an increase of 
$2.8 billion over 1995, followed by natural gas with a 
value of $7.4 billion (+$1.8 billion). 


Imports of minerals and mineral products, including 
fuels, amounted to $42.2 billion in 1996, an increase 
of about 6.3%. The metals group accounted for 60.2% 
of this total, fuels for 27.0%, nonmetals for 10.3%, 
and structural materials for 2.5%. When petroleum 
and natural gas are excluded, mineral industry 
imports amounted to $31.6 billion and accounted for 
13.5% of total Canadian imports. More detailed 
information on imports is presented in Table 3. 


The merchandise trade surplus for non-fuel minerals 
and coal amounted to $11.0 billion, a 7.6% increase 
over 1995. When petroleum and natural gas are 
included, a trade surplus of approximately $26.8 bil- 
lion was registered for minerals and mineral products 
in 1996. A three-year trend in the balance of trade is 
provided in Table 4. 
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Investment by the Mineral Industry 


The size of the investments made by the mineral 
industry, both in terms of exploration and capital 
expenditures, provides an indicator of the strength 
that the Canadian mineral industry can expect to 
show in future years. 


Exploration Expenditures 


Preliminary indications are that total expenditures 
for non-fuel mineral exploration in 1996 should reach 
$873 million and are likely to remain at roughly the 
same level in 1997. These levels represent substan- 
tial increases over the $718 million spent in 1995 and 
the $628 million spent in 1994. Several factors 
accounted for the recent revival of exploration activ- 
ity. First, increases in the prices of precious metals 
since 1994 have encouraged higher levels of explo- 
ration activity. Secondly, interest in Canada’s dia- 
mond mining potential has resulted in about 

$147 million being invested in diamond exploration in 
each of 1995 and 1996, amounting to a total of about 
$520 million being expended during the period 1993- 
96. It is expected that the first Canadian commercial 
production of diamonds will commence in late 1998 or 
early 1999. Finally, the discovery in late 1994 of the 
nickel-copper-cobalt deposit near Voisey’s Bay is 
expected to sustain a high level of exploration activity 
in that area of the country for years to come. Canada 
remains a leading world target for exploration. Aus- 
tralia and Canada, between them, have led the world 
for the past 17 years as areas to which investment in 
exploration activities has been directed. 


Capital Expenditures 


Expenditures on new construction, machinery and 
equipment, and on the repair of existing plants and 
equipment, are manifestations of an industry’s vital- 
ity. Capital expenditure intentions (which include 
mine-site exploration and development expenditures) 
reported by the non-fuel mineral industry (including 
coal) in 1997 are expected to total some $5.6 billion. 
This level of spending, reflecting the investment 
intentions of the industry, is 1.5% above the esti- 
mated 1996 expenditure level and almost 20% above 
the $4.7 billion spent in 1995 on construction and 
machinery and equipment. The intended level of 
spending is comparable to the anticipated increase in 
capital spending for the total economy in 1997 of 
5.2% from 1996 levels and 8.2% from 1995 levels. 
The semi-fabricating industries are expected to be 
the main contributors to this growth in 1997. Capital 
expenditures in the mining, quarrying and sand pit 
industries are expected to be about $2.6 billion in 
1997, about the same as in 1995 and 1996, but well 
above the $1.9 billion spent in 1994. Robust exports 
and the continuing need to maintain, and even 
enhance, productivity and competitiveness are fac- 
tors supporting the mineral processing industries. 


When repair expenditures are included, total invest- 
ment spending by the mining and mineral processing 
industries was $8.8 billion in 1995, the latest year for 
which repair expenditure data are available. In 
1994, some $7.0 billion in expenditures were made. 
The 1995 level of spending represented 5.4% of total 
capital and repair expenditures within the Canadian 
economy, up from the 4.1% recorded in 1994. 


Capacity Utilization in the Mineral 
Industry 


Canadian industries increased their use of produc- 
tion capacity through every quarter of 1996, bringing 
the level of use to 84.8% at year-end. This was 
slightly less than the recent peak of 85.1% recorded 
in the fourth quarter of 1994, and narrows the gap 
created after capacity utilization reached an histori- 
cal peak of 86.8% during the first half of 1988. At the 
same time that capacity utilization increased, indus- 
tries expanded their production capacity. Statistics 
Canada’s survey of public and private investment 
showed that business investment increased in 1996 
over 1995, with further increases expected for 1997. 
In addition, manufacturers do not expect shortages of 
either skilled labour or raw materials. This will 
allow for further expansion of output without encoun- 
tering production bottlenecks. These factors point to 
a continuation of Canada’s non-inflationary environ- 
ment. Industrial product prices in early 1997 have 
changed little compared to prices over the previous 
several months. 


Capacity use in the mining, quarrying and oil wells 
sector increased by 0.7% to 88.1% in the fourth quar- 
ter of 1996, the highest level attained since the sec- 
ond quarter of 1989. All of the fourth-quarter 
strength in this sector came from the crude petro- 
leum and natural gas industries (in contrast to the 
previous quarter). As a result of declines in produc- 
tion by nonferrous metal mines (an effect of recently 
reduced exports) and coal mines, the mining and 
quarrying industries dropped 0.6% from the third 
quarter to 90.3% in the fourth. 


Manufacturers of nonmetallic mineral products — 
mainly concrete and glass products — benefitted from 
higher construction activity in the fourth quarter and 
increased their capacity use by 2.8% to 87.7%, the 
highest level since the first quarter of 1989. 


Capacity use in the manufacturing sector increased 
in the fourth quarter to 85.3% as 18 of the 22 indus- 
try groups raised their capacity levels. Use in the 
primary metals industry stood at 96.3%, the highest 
level since early 1988, at least partly in response to 
increased output in the motor vehicle, machinery and 
electronic products industries. 
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PROFILES OF THE LEADING 
MINERALS PRODUCED IN CANADA 


Canada produces more than 60 minerals and metals 
and exports its products to almost all countries of the 
world. Certain of these minerals and metals, how- 
ever, have a critical importance to the overall indus- 
try. The following summaries highlight the year 
1996 for Canada’s leading minerals. 


Gold 


In 1996, Canada’s gold production increased by 

13.3 t from 150.8 t in 1995 to 164.1 t, a noteworthy 
increase of almost 9%. New projects coming on 
stream in various regions of the country will cause 
the annual level of Canadian gold production to rise 
to nearly 170 t by 1998 and to more than 180 t by the 
end of the decade. Largely as a result of production 
increases, the value of gold shipments rose from 
about $2.5 billion in 1995 to over $2.8 billion in 1996. 
Gold prices started 1996 at approximately US$398/oz 
in January, peaked for the month of February at 
almost US$405/oz, and then declined steadily to 
reach a low monthly average of US$369/oz in Decem- 
ber. As a result, the 1996 average price for gold was 
US$387/oz, only slightly higher than the US$384/oz 
recorded in 1995. The slide in gold prices continued 
into the early months of 1997. However, continuing 
demand for gold products, particularly from India 
and the Far East, is expected to result in a strength- 
ening of gold prices. Canada remained the fourth- 
ranked producer of gold in the world, trailing only 
South Africa, the United States and Australia, in 
that order. Overall employment in Canadian gold 
mines is estimated to be 9400 in 1996, about the 
same as in 1995. 


Copper 


After a strong year in 1995 in which the annual aver- 
age price for copper reached a record US$1.33/lb, cop- 
per prices declined in 1996, dropping back to 
US$1.04/lb, a level close to the 1994 average of 
US$1.05/lb. Prices reached a monthly low of 
US$0.90/lb in July following revelations of major 
trading losses by Sumitomo Corporation, but 
rebounded somewhat in the later months of the year 
and strengthened in the early months of 1997 to 
almost $1.10/lb. The tonnage of copper shipped in 
Canada in 1996 dipped from 701 000 t in 1995 to 

656 000 t in 1996. Similarly, mine production levels 
slipped from the 726 000 t recorded in 1995 to about 
695 000 t. With decreases in both copper prices and 
the volume of shipments, the value of 1996 copper 
shipments dropped to $2.037 billion in 1996 from 
$2818 billion, a dramatic decrease of almost 28%. 
Canada remains the third largest producer of copper 
in the world behind Chile and the United States and 
ahead of Russia. Total world copper consumption in 
1996 (including refined copper from primary and sec- 
ondary sources) stayed roughly the same as in 1995 


at 12.2 Mt, with future growth in demand forecast in 
the Asian market, particularly India and China. 


Nickel 


Nickel is a hard, tough metallic element that ranks 
24th in the abundance of elements found in the 
earth’s crust. Nickel and chromium are alloyed with 
iron to produce stainless steel, which accounts for 
65% of the nickel consumed worldwide. In 1996 
Canadian mine production of nickel rose to 195 000 t, 
more than 7% higher than in 1995. Canadian nickel 
mine production volumes had returned to more nor- 
mal levels in 1995, increasing by about 20% after a 
year of reduced production in 1994, due mainly to 
cutbacks at Inco. However, as a result of falling 
prices, the value of nickel shipments decreased 
slightly from $2.031 billion in 1995 to an estimated 
$1.958 billion in 1996, a decline of less than 4%. 
After peaking in August 1995 at over US$4.00/b, 
nickel prices have fallen steadily to reach a monthly 
average of US$2.99/lb in December 1996. Average 
prices for 1996 were US$3.40/b, substantially lower 
than the US$3.74/lb recorded in 1995. However, 
prices did begin to move upwards during the early 
months of 1997. 


Worldwide consumption of nickel is estimated to have 
declined in 1996 by almost 5%, reversing the trend of 
the two previous years and helping to precipitate the 
drop in nickel prices. Nevertheless, it is anticipated 
that worldwide demand for nickel, especially for 
stainless steel, will increase and production will con- 
tinue to rise in 1997. Canada’s nickel production is 
expected to grow moderately until the development of 
the Voisey’s Bay property results in a major increase. 
Canada and Russia remain the two largest producers 
of nickel in the world, between them accounting for 
almost 50% of world production. 


Zinc 


Canadian mine production of zinc increased by 11% 
over 1995 levels, reaching 1.24 Mt in 1996. This 
increase was due primarily to a full year’s production 
from the Faro operations in the Yukon and to the 
higher-grade zones mined at the Myra Falls mine in 
British Columbia. The value of zinc production rose 
from $1.5 billion in 1995 to almost $1.7 billion in 
1996, an increase of 6.7%. Zinc prices averaged 
US46.5¢/lb for the year, a slight decrease from the 
US46.8¢/lb in 1995. It is anticipated that zinc prices 
will gradually increase from the US54¢/lb reached 
early in 1997 to between US62¢ and 72¢/lb by 2003 
as demand increases and London Metal Exchange 
(LME) stocks begin to decline. 


World mine production and metal production are 
expected to be higher in 1997 with mine production 
lower than previous forecasts due to a number of 
temporary suspensions and cutbacks announced in 
late 1996 and in January 1997. World consumption 
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of zinc is expected to rise to 7.8 Mt in 1997 as 
demand strengthens in both Europe and Asia. 


Iron Ore 


Most of Canada’s iron ore is produced by three min- 
ing operations in the Labrador Trough of northern 
Quebec and Labrador. Canadian shipments of iron 
ore decreased by about 1.6% in 1996 as mine produc- 
tion levels dropped from 37.3 Mt in 1995 to about 
36.0 Mt in 1996, due mainly to a strike at one of the 
operations. The value of iron ore shipments in 1996 
remained roughly the same as in 1995, increasing 
slightly from $1.29 billion to $1.30 billion. More than 
three quarters of the volume and value of Canada’s 
iron ore shipments are exported and, although the 
largest single customer, receiving 37% of these ship- 
ments, remains the United States, European destina- 
tions in total account for slightly more than 50% of 
all shipments of Canadian iron ore. 


Uranium 


Canada, the world’s leading producer and supplier of 
uranium, exports roughly 80% of its uranium produc- 
tion. Three of the world’s top ten uranium-producing 
companies are located in Canada. Shipments of ura- 
nium in 1996 totalled an estimated 11 450 tU, an 
increase of about 8.9% over the 1995 total of about 
10 290 tU and a return to levels similar to those 
attained in 1994. The value of 1996 shipments was 
estimated to be $646 million, an increase of more 
than 20% over the previous year. The average price 
of Canadian export deliveries increased sharply from 
$47/kgU in 1995 to $54/kgU in 1996. Spot market 
prices trailed off in the second half of the year due to 
limited near-term demand, and it is uncertain if they 
will continue to decline to the levels seen in the late 
1980s and early 1990s. The difference between the 
“restricted” market price and the “unrestricted” mar- 
ket price generally narrowed during the year but 
increased by year-end to US$0.95/lb U30g. Canadian 
uranium marketers signed export contracts in 1996 
for some 13 000 tU, after a near-record volume of 

20 500 tU in contracts in 1995. Development work is 
proceeding on the McClean Lake uranium project in 
Saskatchewan, which will become Canada’s first new 
uranium-producing operation since Key Lake opened 
in 1982. 


Silver 


Canada ranks fourth among producers of silver in 
concentrate in the world. Silver is produced in sev- 
eral provinces including Ontario, British Columbia, 
New Brunswick, Quebec and Manitoba, normally as 
a co-product of base-metal mining or gold mining. 
Mine production of silver in 1996 remained roughly 
the same as in 1995 increasing from 1285 t to 1305 t. 
Shipments of silver declined to 1228 t in 1996 from 
1245 t in 1995, with a slight increase in the value of 
that production from $281 million to $285 million. 


LME silver prices in 1996 averaged US$5.20/oz, the 
same as in 1995. After reaching a peak average 
monthly price of US$5.65/oz in February, prices dur- 
ing the year generally declined to close the year at an 
average price of US$4.82/oz in December. 


Potash 


Potash, used principally in the preparation of fertiliz- 
ers, is produced in two Canadian provinces, Saska- 
tchewan and New Brunswick, with Saskatchewan 
accounting for about 87% of Canada’s mine produc- 
tion volume of about 8.1 Mt KO, a substantial 
decline from the 9.1 Mt K9O produced in 1995. The 
Canadian potash industry employs roughly 3500 
workers. Canadian potash mines operated at 60% of 
capacity, compared to 68% in 1995, while other major 
world producers operated at capacities above 85%. 
Technical and economic studies were initiated in 
1996 to determine the feasibility of initiating potash 
production in Manitoba. 


World potash consumption rose by 4% in 1996, a 
somewhat slower pace than had been anticipated. 
Overall world potash production in 1996 was esti- 
mated at 23.2 Mt K)O, down by 4% from 1995, as 
potash producers reduced their production levels in 
order to achieve a better balance between supply and 
demand. Canada is the world’s largest export pro- 
ducer with an estimated 40% share of world trade. 
Canadian potash exports increased to almost all 
regions in the world with the notable exception of 
China where imports from Canada declined dramati- 
cally. 


Sulphur 


Canada was the world’s second largest producer of 
elemental sulphur in 1996 with a 22% share of the 
market, and remained the world’s largest exporter. 
Production of elemental sulphur increased by 4% to 
an estimated 8.3 Mt. Shipments remained static at 
7.1 Mt as lower sales to the United States, the domi- 
nant export destination for Canadian sulphur, offset 
the 9% increase in offshore exports of 5.1 Mt. Enter- 
ing 1996, sulphur price quotations on a free on board 
(f.0.b.) Vancouver basis were between US$48 and 
$51/t. Price reductions from Middle Eastern 
exporters and harsh competition between suppliers 
led to a virtual collapse in prices, which bottomed at 
US$25-$28/t in August. By year-end, prices had 
recovered slightly to between US$29 and $34/t. 
World consumption of elemental sulphur is expected 
to increase in 1997 by 3.3% to 37.5 Mt, and will con- 
tinue to recover until the year 2000. 


Chrysotile 


Chrysotile, regarded as the form of asbestos “least 
hazardous” to human health, is the only asbestos pro- 
duced in Canada and is the only form in the serpen- 
tine group. Asbestos-cement products remain 
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favoured by many users despite increased competition 
from substitute fibres and steel. Total shipments of 
chrysotile in 1996 were estimated at 521 000 t, up 
slightly from the revised 1995 level of 516 000 t. The 
value of shipments rose marginally from $235 million 
in 1995 to $238 million in 1996. Canada exports 
chrysotile asbestos to markets in more than 60 coun- 
tries, with Asia continuing to represent the main 
export market in 1996, receiving over 60% of Cana- 
dian exports. After several years of decline, markets 
in Africa and the Middle East show some signs of 
recovery. Overall, shipments and exports in 1997 are 
expected to remain at the 1996 level. 


Salt 


Canadians are the highest per capita consumers of 
salt in the world, primarily due to the use of salt as a 
de-icing agent to improve driving in wintry condi- 
tions. Salt is mined in several Canadian provinces 
including Nova Scotia, New Brunswick, Quebec, 
Ontario, Saskatchewan and Alberta. Shipments of 
Canadian salt rebounded to 1994 levels, growing to 
12.3 Mt in 1996 from 11.0 Mt in 1995, an increase of 
about 12%. Similarly, the value of these shipments 
increased from $270.4 million to $316.2 million over 
that period. Mine production of salt increased from 
10.9 Mt to 12.1 Mt. The domestic production and 
consumption of salt are expected to increase in the 
medium term. 


Coal 


Canada’s coal production reached a record 76.0 Mt in 
1996, surpassing the previous record high of 74.9 Mt 
established in 1995 by 1.4%. Nearly all (96%) of 
Canada’s coal is produced in the three westernmost 
provinces (British Columbia, Alberta and Saska- 
tchewan), with the remainder being mined in Nova 
Scotia and New Brunswick. British Columbia 
increased its coal production by 5% in 1996 to 

25.5 Mt, while coal production in Alberta, Canada’s 
largest coal-producing province, fell by 2% to 36.2 Mt. 
Saskatchewan, the country’s third largest coal- 
producing province, increased production by 1% to 
10.9 Mt. On the east coast, coal production rose in 
the province of Nova Scotia and was constant in New 
Brunswick. 


The value of coal production grew to $1.94 billion, 
higher by about 6% than the $1.83 billion registered 
in 1995. Canadian coal consumption is expected to 
remain more or less constant at about 54 Mt/y over 
the remainder of the decade, growing in the first part 
of the next century as more coal is used by provinces 
to generate electricity. Most of this coal will come 
from indigenous sources, although some will be 
imported, principally from the United States. 
Canada, which is the world’s fifth largest coal 
exporter, exported a record 34.5 Mt of coal in 1996, of 
which 80% is metallurgical coal. On the world scene, 
thermal coal trade is expected to continue to grow 


because of increasing coal consumption for electricity 
generation in Asia. 


Structural Materials 


The value of all structural materials produced in 
Canada, including sand and gravel, cement, clay 
products, lime and stone, was $2.6 billion in 1996, an 
increase of nearly 3% over the $2.5 billion recorded in 
1995. Cement shipments increased by 10.6% in value 
and by 5.8% in tonnage over 1995 to reach a value of 
$931 million. On the other hand, total shipments of 
mineral aggregates (mainly crushed stone and sand 
and gravel) decreased by about 6% to 304 Mt in 1996. 
Demand for mineral aggregates is mainly local or 
regional and is strongly influenced by trends in 
domestic construction. The $6 billion infrastructure 
renewal program supported by all levels of govern- 
ment that began in late 1993 continued to make an 
important contribution to total construction activity as 
the related program expenditures have been extended 
an additional two years to 1998/99. It is anticipated 
that shipments of mineral aggregates will rise mod- 
estly as the recovery in the residential and engineering 
construction industry continues into 1997. 


Diamonds 


During the year, Canada moved closer to the opening 
of its first commercial diamond mine. Following the 
completion of a public review process and the fulfil- 
ment of regulatory requirements laid down by the 
federal government in 1996, the BHP Diamonds 
Inc./Dia Met Minerals Ltd. diamond project at Lac de 
Gras, some 300 km northeast of Yellowknife, North- 
west Territories, received federal government 
approval in January 1997 to proceed with mine devel- 
opment. Diamonds recovered to date from the kim- 
berlite pipes at this site indicate that there is strong 
potential for their economic extraction. Intensive 
exploration activity is also being carried out at other 
project sites in the Northwest Territories. Explo- 
ration for diamonds, which had grown sharply in 
Canada in 1994 and 1995, continued strongly in 1996 
and is expected to remain at an elevated level in 
1997. Although this exploration activity has been 
focussed in the Northwest Territories, it has also 
occurred in several other provinces including 
Saskatchewan, Ontario, Quebec and Newfoundland 
(Labrador). The development of promising pipes will 
offer prospects for new economic activity both in the 
mining industry itself and in the downstream pro- 
cessing of diamonds. 


LOOKING AHEAD FOR THE 
MINERAL INDUSTRY 


The outlook for the Canadian mineral industry in 
1997 remains quite good as the Canadian economy is 
expected to grow significantly and major Canadian 
export markets are forecast to continue to expand at 


22 MINERAL INDUSTRY REVIEW, SUMMER 1997 


a steady pace. However, price levels for mineral com- 
modities are expected to be less buoyant than in 1995 
and the early part of 1996. Although prices for major 
nonferrous commodities such as copper, aluminum 
and nickel had begun to rebound and show strength 
in early 1997, Canadian mineral producers will likely 
be hard-pressed to increase profit levels over those 
obtained in 1996. 


In terms of general economic conditions in Canada, 
GDP grew by approximately 1.4% in 1996, somewhat 
less than most forecasters had predicted. Prospects 
for 1997 are much brighter with forecasts of a 3.2% 
GDP growth rate as the export market and housing 
sector are expected to perform well, and as low inter- 
est and inflation rates stimulate consumer confidence 
and spending. Nevertheless, the main engine of 
growth for the Canadian economy will likely continue 
to be the export sector. Exports are forecast to rise 
by nearly 6% in response to demand from the United 
States and elsewhere, even when some expected 
strengthening in the value of the Canadian dollar is 
taken into account. 


Inflation and interest rates are expected to remain 
low. Most forecasters expect the inflation rate to 
increase only slightly in 1997 in line with an antici- 
pated stronger economy, but still to average less than 
2%, the mid-point of the Bank of Canada’s inflation 
target range of 1.0-3.0%. Continuing stability in the 
interest rates in the United States, a firm Canadian 
dollar vis-a-vis the U.S. dollar, and strengthening for- 
eign investor confidence in Canada should enable the 
Bank of Canada to keep the Canadian bank rate rela- 
tively stable with respect to the 3.25% rate recorded 
at the end of 1996. 


Domestic consumer spending is, at long last, expected 
to improve, driven principally by the effects of lower 
interest rates. The housing market is finally showing 
strength as affordability, the lowest interest rates in 
almost 30 years, and pent-up consumer demand exert 
positive demand pressures. Indeed, Canada Mort- 
gage and Housing Corporation forecasts that housing 
starts will increase by 13.7% to 141 800 in 1997. 
Ongoing high unemployment levels, uncertainty 
about public and private sector downsizing and 
restructuring, and government deficit reduction 
efforts have also dampened consumer spending. 
However, some growth in employment is occurring 
and employment is forecast to increase by 1.5-2.0% in 
1997. Nevertheless, the unemployment rate will 
probably remain above 9% throughout most of the 
year. 


Internationally, the outlook is positive for economic 
activity in markets around the world. In the United 
States, economic activity is forecast to grow by about 
2.2% in 1997, in Japan by 1.9%, and in Europe by 
about 2.5%. Elsewhere, in developing countries, 
growth rates are forecast to be higher than in indus- 
trialized countries, notably in Asian countries where 
rates in the range of 7.5% are expected. This bodes 


well for the demand for minerals and metals world- 
wide. The continued strong growth in the United 
States will be particularly positive for Canadian com- 
panies that ship about 80% of their mineral and 
metal exports to the United States. 


In 1997, progress will continue on government initia- 
tives that respond to issues that affect the well-being 
of the Canadian mineral industry. Many of these ini- 
tiatives can be traced back to the work of the White- 
horse Mining Initiative and, in some cases, have been 
captured in new mineral policies, such as at the fed- 
eral level and in the province of Nova Scotia. Specific 
examples of such initiatives include the promotion of 
Canada’s mineral potential abroad; the development 
of partnerships and improved cooperation amongst 
the federal, provincial and territorial governments; 
regulatory reform; and the defence of Canada’s inter- 
ests internationally with respect to efforts to ban the 
use of, or trade in, certain minerals and metals 
because of possible environmental or health risks. 


For the past several years, the federal government, 
through Natural Resources Canada, has conducted 
mineral investment seminars in foreign countries 
promoting Canada both as having an attractive 
investment climate for mineral development and as 
being a source for mineral financing and expertise for 
exploration and mine development. These seminars 
will continue in 1997. Natural Resources Canada is 
also participating in conferences (for example, the 
Investing in the Americas conference held annually 
in the United States) where mineral development 
and investment are major themes. Team Canada 
missions led by the Prime Minister of Canada, such 
as the mission to the Far East in January 1997, 
which included participation by provincial premiers, 
promote mineral opportunities in Canada. In addi- 
tion, individual provinces continue to carry out min- 
eral trade missions abroad either in cooperation with 
the federal government or on their own. Industry 
representatives have participated in many of these 
missions. It is already clear that these activities 
have generated positive results and, as such, will 
continue as an ongoing effort by the respective levels 
of government in Canada. Indeed, seminars con- 
ducted by Natural Resources Canada can be linked to 
four major investments in Canada with initial capital 
expenditures of over $230 million. 


Benefits from improved federal and provincial/ 
territorial cooperation are expected in 1997 with the 
first full year of two major collaboration efforts in the 
minerals field. The Intergovernmental Geoscience 
Accord, signed by the federal government and nearly 
all provinces and territories in September 1996, 
defines the complementary roles and responsibilities 
of the federal, provincial and territorial geological 
surveys in providing geoscience information for a 
broad spectrum of mining, environmental and soci- 
etal needs. Under the framework of this accord, the 
Geological Survey of Canada is negotiating a series of 
bilateral agreements with its provincial and territorial 
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counterparts that will establish mechanisms for joint 
program planning and delivery to ensure effective 
and efficient use of limited resources. Also formal- 
ized during 1996 was the Intergovernmental Work- 
ing Group on Mining, Minerals and Metals 

Science and Technology. This group brings together 
representatives from the federal, provincial and terri- 
torial governments having an interest in mining, 
minerals and metals technology. This working group 
will exchange information on topics of mutual inter- 
est, discuss issues affecting the industry, and provide 
advice to the Canada Centre for Mineral and Energy 
Technology (CANMET). 


The regulatory reform efforts being made by govern- 
ments in the minerals field have placed emphasis on 
the need to streamline regulations and to make con- 
certed efforts to reduce or eliminate any possible 
duplication and overlap between the respective juris- 
dictions. Recent examples of such reforms include 
amendments to the Fisheries Act that provide for del- 
egation of certain fish habitat management responsi- 
bilities to the provinces, and an agreement between 
the federal government and Alberta to harmonize, 
beginning in early 1997, the environmental assess- 
ment of the Cheviot coal project. The initiative to for- 
mally harmonize environmental regulations, which 
was undertaken by the Canadian Council of Minis- 
ters of the Environment, appears to be drawing toa 
successful conclusion with an agreement in principle 
reached in late 1996. It is intended that three sub- 
agreements be ratified in May 1997. These sub- 
agreements will cover environmental assessments; 
the establishment of Canada-wide standards; objec- 
tives and guidelines in areas such as air, water and 
soil quality; and inspection activities by Environment 
departments. 


Canadian mining companies are continuing their 
efforts to reduce emissions and to respond to the fed- 
eral government’s Accelerated Reduction/Elimination 
of Toxins (ARET) program, a voluntary program to 
reduce or eliminate emissions into the air, land and 
water. In late 1996, The Mining Association of 
Canada (MAC), a strong supporter of this initiative, 
reported that 31 of its member companies had 
reduced their emissions of 12 major substances by 
68% since 1988. These companies, which account for 
92% of the country’s base-metal production, expect a 
further 19% reduction by the year 2000. 


The Canadian government continues to actively par- 
ticipate in international fora where environmental 
and health risks posed by minerals and metals, 
notably nonferrous metals, are discussed and where 
there are implications for trade in these and other 
mineral-bearing commodities. The Canadian posi- 
tion is based on the Safe Use Principle, which inte- 
grates the notions of “risk” and “use,” recognizing 
that minerals and metals and their products can be 
produced, used, re-used, recycled and returned to the 
environment in a manner that is consistent with sus- 


tainable development. In this context, Canada and 
other countries believe that it is not necessary to ban 
metals that may result in health and safety risks if 
not used properly, but rather that it is critical to 
advocate that proper practices and guidelines for safe 
use be emphasized. This approach is supported by 
the mineral industry. 


Currently, an important area of international discus- 
sions in this field is the Basel Convention, under 
which the developing countries have the right to 
refuse importation of hazardous materials, the issue 
under discussion being the acceptance of common def- 
initions for such terms as “waste,” “hazard,” “dis- 
posal” and “recycling” with respect to minerals and 
metals. Another area being discussed is the United 
Nations Economic Commission for Europe Heavy 
Metals Protocol where, under its Convention on Long 
Range Transboundary Air Pollution, products con- 
taining the heavy metals of cadmium, lead or mer- 
cury could be placed under strict management con- 
trols or be banned. 


On behalf of the global minerals industry, the Inter- 
national Council on Metals and the Environment 
(ICME) is conducting research focussing on environ- 
mental and health issues of a generic nature affecting 
the minerals industry worldwide. The ICME, which 
is based in Canada, has been actively conducting 
studies and sponsoring workshops to demonstrate 
that nonferrous metals and precious metals can be 
produced, used, recycled and disposed of in an envi- 
ronmentally sound and socially responsible manner 
consistent with the Safe Use Principle. 


The medium-term outlook to the year 2000 appears 
favourable for the Canadian mineral industry. The 
health of the industry will continue to be determined 
largely by export markets, commodity price levels 
and, in particular, economic activity in the United 
States. Levels of capital expenditures by the mineral 
industry will remain strong due in large part to the 
development of BHP’s diamond mine at Lac de Gras 
in the Northwest Territories and Inco’s Voisey’s Bay 
mining complex in Labrador. Total non-fuel mineral 
exploration expenditures can be expected to soften, 
particularly as exploration activities for diamonds in 
the Northwest Territories and for nickel-copper- 
cobalt deposits in Labrador subside. The resolution 
of Aboriginal land claims and associated concerns 
will be important issues for mineral industry stake- 
holders to resolve during this time period. 


Canada’s mineral resources have played a significant 
role in the development of the country, and they can 
be expected to continue to make a major contribution 
to Canada’s economy into the next century. However, 
it will be necessary for governments, the mineral 
industry and other stakeholders to continue to ensure 
that the industry remains competitive by addressing 
and resolving the issues that continually challenge it. 
In this way, Canada will maintain its position as a 
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world-class producer and exporter of minerals, and 
the mineral industry will continue to provide employ- 
ment and economic benefits for all Canadians. 


Note: Information in this review was current as of 
March 31, 1997. 


TABLE 1. CANADA, PRODUCTION OF LEADING MINERALS, 1995 AND 1996 


Percent Percent 
Volume Change Value Change 
1995 1996P 1996/1995 1995 1996P 1996/1995 
(000 tonnes except ($ millions) 
where noted) 

METALS 
Gold kg 150 867.3 164 136.1 8.8 ZIOSTED 2 802.9 9.6 
Copper 700 .8 655.8 —6.4 2 818.0 2 037.1 —27.7 
Nickel U2 184.5 UW 2 031.7 1 958.2 -3.6 
Zinc 1 094.7 1 187.8 8.5 1 549.0 1 652.2 6.7 
lron ore 36.6 36.0 -1.6 1 291.4 Uses, ids 
Uranium tU 10 238.2 11 447.9 11.8 526.4 645.7 22.7 
Silver t 1 244.6 1 228.1 -1.3 285.1 280.5 —1.6 
Lead 204.2 246.0 20.5 176.6 261.5 48.1 
Cobalt t 2 016.5 2 190.3 8.6 176.9 168.4 —4.8 
NONMETALS 
Potash (K20) 8 854.7 8 164.8 -7.8 1 424.3 1) Er -11.3 
Salt 10 957.4 12 288.9 WA 210;3 316.2 17.0 
Asbestos 515.6 520.5 1.0 234.7 238.0 1.4 
Peat 885.5 782.9 -11.6 139.1 128.8 -7.4 
Sulphur, elemental 7 846.4 8 131.0 3.6 187.6 95.6 —49.1 
STRUCTURAL 
MATERIALS 
Cement 10 440.3 11 050.0 5.8 842.4 931.4 10.6 
Sand and gravel 225 991.6 217 898.0 —3.6 793.4 778.3 -1.9 
Stone 98 577.9 86 057.5 -12.7 591.2 552.6 -6.5 
Lime 2 461.7 2 490.5 lez 206.9 PAPAS! 2.6 
Clay products a ats ute 95.6 ilden 22.5 
MINERAL FUELS 
Crude oil and equivalent 000 m3 114 372.1 116 831.7 22 15 321.0 19 008.5 24.1 
Natural gas million m3 148 202.6 152 985.1 3.2 6 830.7 8 718.9 27.6 
Natural gas by-products 000 m3 25 040.3 25 881.9 3.4 1772.4 2 456.5 38.6 
Coal 74 920.0 75 950.0 1.4 1 834.6 1 943.1 5.9 


Sources: Natural Resources Canada; Statistics Canada. 
. . Not available; P Preliminary. 
Note: Numbers have been rounded. 
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TABLE 2. CANADA, STAGE | TO STAGE IV, VALUE OF MINERALS AND MINERAL PRODUCTS, 
EXPORTS BY COMMODITY, BY DESTINATION, 1996P 


METALS 

Aluminum 

Antimony 

Bismuth 

Cadmium 

Calcium metal 

Chromium 

Cobalt 

Copper 

Gold 

Iron and steel 

Iron ore 

Lead 

Magnesium and magnesium 
compounds 

Molybdenum 

Nickel 

Niobium 

Platinum group metals 

Silver 

Tin 

Uranium and thorium 

Zinc 

Other metals 

Total metals 


NONMETALS 

Asbestos 

Barites and witherite 

Diamonds 

Graphite 

Gypsum 

Mica 

Nepheline syenite 

Peat 

Potash and potassium 
compounds 

Salt and sodium compounds 

Sulphur and sulphur compounds 

Talc, soapstone and pyrophyllite 

Titanium oxides 

Other nonmetals 

Total nonmetals 


STRUCTURALS 

Cement 

Clay and clay products 
Lime 

Sand and gravel 

Silica and silica compounds 
Stone 

Other structurals 

Total structurals 


FUELS 

Coal and coke 

Natural gas 

Natural gas by-products 
Petroleum 

Other fuels 

Total fuels 


Total domestic mining exports 


eee 


United States 


5 129 466 
1073 
925 

1 903 
860 

28 938 
75 689 

1 993 214 
2 336 950 
7 598 415 
441 070 
303 466 


137 728 
15 910 
646 560 
16 190 
69 400 
320 123 
18 452 
720 202 
851 755 
2 700 776 
23 409 065 


47 105 
4 936 
13 574 
96 092 
226 683 
7 554 
38 892 
220 184 


808 504 
486 510 
145 709 
7 459 

149 906 
2 276 456 
4 529 564 


502 317 
31 848 
24 661 
10 992 
10 253 
68 584 
43 540 

692 195 


184 302 

7 482 768 
1 154 107 
16 391 033 
PAP PVE 
25 383 467 


54 014 291 


EU 


475 230 
593 

2 VUZE 

2 044 
217 
95,978 
296 267 
359 321 
138 543 
443 286 
S671 


34 940 
10 925 
781 821 
13 333 
83 517 
31 145 
US 

84 537 
393 576 
278 526 
3 583 406 


34 511 


2 006 
14 745 
769 
342 

1 269 
22 839 


59067, 
64 


55 
2012 


93 437 
231 625 


528 
1 748 


10 095 


297 516 


168 240 
15 150 
480 906 


4 306 032 


Sources: Natural Resources Canada; Statistics Canada. 


—Nil; .. 


. Amount too small to be expressed; P Preliminary. 


Note: Numbers may not add to totals due to rounding. 


Japan 


($000) 


363 804 
55 


3 501 
180 

109 

74 961 
389 199 
107 446 
42 692 
15 594 
4 879 


14 564 
37 663 
78 221 
3 843 

3 420 
38 697 
105 

13 832 
38 738 
208 263 
1 439 763 


51 726 
wily 
10 
US 
1 343 
1 308 
454 
CenOON 


76 426 
21 133 


15 558 
191 747 


CaTp, 
1 193 


11 
10 659 
614 
12 748 


1 503 254 


46 560 
6 235 
1 556 049 


3 200 307 


Mexico 


129 
9 028 
UUSe 

351 

828 

139 


8 149 
90 403 


16 618 


1 145 
108 
Vile 

1 237 


26 649 


5 107 
50 981 


1 494 
2 210 


2299 


5 437 
296 
27 932 


171 526 


Other 


363 291 
1 204 
677 
324 

106 

138 700 
339 407 
Tales} Gy 
409 191 
52 543 
65 678 


34 427 
7 064 
823 414 
479 
627 

17 581 
925 

141 117 
202 092 
281 166 
3 599 004 


203 228 
232 

1 204 
Ue) a 

1 706 
312 

3 196 
23 336 


600 421 
35 580 
323 187 
93 

358 

143 959 

1 355 923 


Sion 
6 304 
40 
407 

3 475 
7 302 
3 782 
25 067 


623 083 
92 

428 840 
19 675 


Total 


6 332 074 
2 332 

1) yules 

8 198 

3 655 

29 370 
385 335 
3 028 872 
3 524 722 
8 232 174 
966 421 
430 761 


221 788 
71 562 

2 339 044 
33 845 
158 116 
407 897 
20 261 
960 516 

1 486 300 
3 476 880 
32 121 640 


353 188 
5 285 
16 794 
132 208 
230 501 
9 516 
43 919 
289 033 


1 546 155 
543 287 
495 545 

7 607 

152 285 
2 534 517 
6 359 840 


506 873 
41 809 
24 701 
11 844 
14 032 
92 851 
50 204 

742 314 


2 630 354 
7 432 768 
1 154 199 
17 040 110 

262 613 


1071690 28520 044 


6 051 684 


67 743 838 
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TABLE 3. CANADA, STAGE | TO STAGE IV, VALUE OF MINERALS AND MINERAL PRODUCTS, 
IMPORTS BY COMMODITY, BY ORIGIN, 1996P 


METALS 

Aluminum 

Antimony 

Bismuth 

Cadmium 

Calcium metal 

Chromium 

Cobalt 

Copper 

Gold 

lron and steel 

Iron ore 

Lead 

Magnesium and magnesium 
compounds 

Molybdenum 

Nickel 

Niobium 

Platinum group metals 

Silver 

Tin 

Uranium and thorium 

Zinc 

Other metals 

Total metals 


NONMETALS 

Asbestos 

Barites and witherite 

Diamonds 

Graphite 

Gypsum 

Mica 

Nepheline syenite 

Peat 

Potash and potassium 
compounds 

Salt and sodium compounds 

Sulphur and sulphur compounds 

Talc, soapstone and pyrophyllite 

Titanium oxides 

Other nonmetals 

Total nonmetals 


STRUCTURALS 

Cement 

Clay and clay products 
Lime 

Sand and gravel 

Silica and silica compounds 
Stone 

Other structurals 

Total structurals 


FUELS 

Coal and coke 

Natural gas 

Natural gas by-products 
Petroleum 

Other fuels 

Total fuels 


Total mining imports 


United States 


2 303 554 
7 633 

1 865 
847 

24 261 
24 031 

17 715 

1 332 532 
738 290 
7 263 693 
304 110 
410 835 


84 331 

22 477 
196 508 
559 

52 140 
40 741 
26 500 
33 721 
115 991 

4 236 659 
17 238 993 


63 549 
1 490 
40 807 
256 169 
20 960 
7 322 
o2 

298 


30 735 
288 527 
15 036 

14 945 
121 182 

2 457 788 
3 318 860 


142 916 
285 896 
4 988 
16 151 
88 155 
38 085 
122g, 
588 318 


709 475 
109 334 
65 719 

2 093 050 
669 352 
3 646 930 


24 793 101 


EU 


179 446 


5 815 


53 623 
280 181 
476 051 


5 936 
192 752 
40 

119 

15 150 
27 966 
4 286 
246 249 


6 230 

4 

4 094 

2 109 597 
51 762 

2 171 687 


5 241 715 


Sources: Natural Resources Canada; Statistics Canada. 
— Nil; . . . Amount too small to be expressed; P Preliminary. 
Note: Numbers may not add to totals due to rounding. 


Japan 


($000) 


15 176 


129 
487 496 


11 597 
503 


244 
49 683 


3 
586 


14 906 


865 200 


Mexico 


2 547 


88 
12 
1 659 
11 933 


1 150 
179 336 


13 147 


200 

3 556 
8 747 
338 

11 975 
at5 


2 851 
527 136 
764 790 


2 336 
3 346 
1 943 


193 648 
1 534 
195 228 


1 050 906 


Other 


872 509 
1 531 
20 

1 

6 026 
60 462 
38 497 
216 554 
332 245 
982 928 
30 060 
45 292 


60 260 
8 451 
410 862 
15 202 
138 659 
64 555 
2¢ 125 
208 968 
11 553 
804 311 
4 336 071 


3 372 
wid 

83 195 
16 776 
865 
552 


163 
3217 
6 525 

25 

182 

4473 


244 719 
364 175 


2 920 
143 183 
26 

22 

4 703 
24 803 
2 862 
178 519 


38 543 

1 

369 

5 321 229 
4 500 

5 364 642 


10 243 407 


Total 


3 373 232 
11 908 

2 020 

1 502 

34 585 
94 361 
72 289 

1 660 834 
1 077 629 
10 240 957 
334 255 
493 239 


155 347 
38 652 
758 274 
15 864 
207 341 
125 664 
56 644 
248 005 
132 502 
6 285 136 
25 420 240 


75 188 
1 868 
1Stante 
336 055 
24 956 
10 501 
52 

764 


35 422 
325 241 
15 935 

15 282 
180 027 

3 104 878 
4 317 286 


152 564 
666 537 
5 054 

16 299 
109 715 
92 674 
20 565 

1 063 408 


757 333 
109 340 
70 210 

9 722 062 
734 448 

11 393 393 


42 194 327 
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TABLE 4. CANADA, VALUE OF DOMESTIC EXPORTS, TOTAL EXPORTS (INCLUDING RE- 
EXPORTS), IMPORTS AND BALANCE OF TRADE OF MINERALS AND MINERAL PRODUCTS, 


STAGES | TO IV, 1993-96 


AEN taeda Atay BCE A ha AA LAE PENS LATA I EAA PR TT 


TOTAL MINING, INCLUDING FUELS 


Domestic exports 
Total exports 
Imports 

Balance of trade 


NON-FUEL MINING 
Domestic exports 
Total exports 
Imports 

Balance of trade 


TOTAL NON-FUEL MINING, 
INCLUDING COAL 
Domestic exports 

Total exports 

Imports 

Balance of trade 


TOTAL ECONOMY 
Domestic exports 
Total exports 
Imports 

Balance of trade 


1993 


46 533 551 
46 973 169 
29 820 463 
17 152 706 


27 054 681 
27 454 069 
22 253 502 

5 200 567 


29 007 047 
29 406 743 
22 770 578 

6 636 165 


177 621 840 
187 515 000 
169 953 000 

17 562 000 


1994 


53 443 312 
54 244 071 
35 420 211 
18 823 860 


32 595 897 
33 087 047 
27 169 884 

5 917 163 


34 757 122 
35 248 646 
27 746 758 

7 501 888 


213 290 163 
226 475 000 
202 737 000 

23 738 000 


Le 


61 567 463 
63 022 228 
39 673 616 
23 348 612 


38 181 331 
38 845 330 
30 293 100 

8 552 230 


40 548 351 
41 216 376 
30 983 068 
10 233 308 


248 440 788 
264 207 000 
225 629 195 

38 577 805 


1996 


67 743 838 
68 957 307 
42 194 327 
26 762 980 


39 223 794 
39 933 019 
30 800 934 

9 132 085 


41 854 148 
42 565 004 
31 558 267 
11 006 737 


258 418 390 
274 884 282 
232 937 297 

41 946 985 


Sources: Natural Resources Canada; Statistics Canada. 
Note: Numbers may not add to totals due to rounding. 


Canadian Exploration Update 


IN mineral exploration spending in 
Canada in 1996 totalled $873 million — up 22% from 
the $718 million spent in 1995 and 39% more than the 
$628 million spent in 1994. These figures are based on 
preliminary results from the Federal-Provincial Sur- 
vey of Mining and Exploration Companies conducted 
through a federal-provincial/territorial partnership 
(refer to Table 1). 


They indicate strong exploration activity, even 
though more money is being devoted to mine develop- 
ment. It is expected that some 30 mines will come 
into operation each year between 1997 and 2000. 


The final exploration expenditures of $718 million for 
1995 show that $277 million had been expended on 
precious metals; $218 million on base metals; $147 mil- 
lion on diamonds; $28 million on uranium; $18 million 
on other metals; $12 million on coal; and $18 million on 
all other minerals. Surface diamond drilling totalled 

2 371 880 metres in 1995, up 15% from the previous 
year. 


Exploration expenditures increased in all provinces 
and territories during 1996. Approximately 80% of 
all Canadian exploration activity was carried out, in 
declining order of expenditures, in the Northwest 
Territories, Ontario, Quebec, British Columbia and 
Newfoundland. Major increases of more than 35% 
were recorded in British Columbia, the Yukon, 
Ontario and Nova Scotia. 


Both senior and junior companies contributed signifi- 
cantly to exploration spending in 1996. It is esti- 
mated that seniors spent about $567 million and 
juniors about $306 million. Junior spending has 
increased from approximately 21% of total explo- 
ration spending in 1992 to just over 35% in 1996. 


Internationally, Canada ranks second after Australia 
as a target for international exploration investors. 
This continues a trend of close competition during 
the past three decades. Since 1980, Australia has 
been the only country challenging Canada for first 
position, which Canada occupied from 1981 to 1991. 
Canadian mining companies maintain their lead in 
worldwide exploration expenditures. 


This year, exploration spending is expected to total 
$876 million, roughly the same level as in 1996. 
Senior companies forecast spending of approximately 
$542 million, and junior companies about $334 mil- 
lion. Exploration for diamonds in the Northwest Ter- 
ritories and nickel-copper-cobalt deposits in the 
Voisey’s Bay region of Labrador is expected to decline 
in 1997 as further resources are diverted to develop 
mining operations. 


(To obtain more information, contact Ginette Bouchard 
at (613) 992-4665 or Donald Cranstone at (613) 992-4666.) 
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Mining Sector in Quebec 


Pierre Asselin 


The author is with the Minerals and Metals Sector, 
Natural Resources Canada. 
Telephone: (613) 996-7372 


jsp to preliminary data, the value of mineral 
shipments from Quebec was slightly in excess of 
$3.3 billion in 1996, which is 1% less than in 1995. 
This decline was recorded essentially in industrial 
minerals and construction materials. The volume of 
copper, gold and zinc shipments was up; however, 
employment in the industry declined from 18 630 in 
1995 to 18 072 in 1996. Investment expenditures 
totalled $1.065 billion, which is comparable to the 
amount invested in 1995. Exploration spending 
increased from $131.6 million in 1995 to $135.3 mil- 
lion in 1996. 


Noranda Mining and Exploration Inc. will re-open its 
open-pit Gallen zinc mine in Rouyn-Noranda for a 
period of 18 months; some $9 million will be invested 
in this project, which will create 60 jobs. Cambior 
inc. resumed production at its Gonzague Langlois 
mine on July 1, 1997. The mine employs 150 workers 
instead of the 200 who were on the payroll before pro- 


duction stopped at the end of 1996. Mining opera- 
tions are conducted five days a week instead of seven. 
In September, McWatters Mining Inc. acquired 
Placer Dome’s Kiena and Sigma mines for $78 mil- 
lion. McWatters Mining will spend another $23 mil- 
lion during the next few months to extend the mines’ 
life to 10 years. In January, TVX Gold Inc. and its 
partner, Golden Knight Resources Inc., decided to 
suspend mining and milling operations at the Casa 
Berardi mine, north of La Sarre. TVX is in the 
process of selling the property and expects to do so 
before the end of the third quarter of 1997. 


In the asbestos sector, a Memorandum of Under- 
standing (MOU) between the Canadian government 
and the asbestos industry to promote and implement 
the new policy on the responsible use of chrysotile 
asbestos was signed on March 3, 1997. This MOU 
makes possible a concerted effort to promote the 
safe use of asbestos in Canada and other countries. 
Natural Resources Canada, in cooperation with the 
Asbestos Institute, the Asbestos International 
Association and the Government of Quebec, held an 
international conference on the responsible and safe 
use of chrysotile in Montréal from September 16 to 
19, 1997. Nearly 300 delegates from 45 countries 
attended the conference. 
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INTRODUCTION 


AWS objective of this article is to review recent 
developments in Canada’s policy approach to the 
international dimensions of minerals and metals 
issues, as expressed in the new federal minerals and 
metals policy. The article also describes briefly 
recent efforts by Natural Resources Canada to pro- 
mote the federal government’s new policy approach 
internationally. 


BACKGROUND 


Canada’s major mining companies have been actively 
involved in overseas mineral development for the bet- 
ter part of the 20th century. It is only in the last 
decade, however, that other segments of the industry — 
including junior exploration companies — have 
embraced the opportunities presented by the geologi- 
cal potential of countries beyond North America. In 
part, this phenomenon has been accelerated because 
of broad-based and sometimes far-reaching political 
and economic reforms in many countries — particularly 
in Latin America — that until now had not attracted 
foreign mineral investment capital because of the sub- 
stantial uncertainties involved. The growing move- 
ment of industry players to offshore activities has also 
been greatly influenced by economic globalization. 
This globalization has been driven, in part, by the fur- 
ther liberalization of international trade through mul- 
tilateral and regional agreements that have signifi- 
cantly enhanced market access for exporters. 


At the same time, the global community has become 
increasingly aware of the need for international coop- 
erative initiatives to respond to environmental issues 
with impacts that transcend borders, whether 
through trade flows, resource depletion, or releases of 
pollutants. In a few cases, these issues have taken on 
global dimensions. 


In its 1987 report entitled Our Common Future, the 
Brundtland Commission responded to growing con- 
cerns related to the environment, and the urgent need 
for economic growth in developing and less developed 
countries, by articulating the concept of sustainable 
development. The Brundtland Commission defined 
sustainable development as: “development that meets 
the needs of the present generation without compro- 
mising the ability of future generations to meet their 
own needs.” Sustainable development was taken up 
by the global community and elaborated through a 
number of international declarations and agreements 
(including the Rio Declaration on Environment and 
Development and Agenda 21) that were concluded as 
part of the United Nations Conference on Environ- 
ment and Development (UNCED) in 1992. Canada 
committed itself to the implementation of sustainable 
development in signing these agreements. 


On November 19, 1996, Anne McLellan, then Minis- 
ter of Natural Resources, released a new federal min- 
erals and metals policy entitled The Minerals and 
Metals Policy of the Government of Canada: Partner- 
ships for Sustainable Development (the Policy). The 
new Policy represents a significant step forward for 
the federal government in terms of giving effect to 
the principle of sustainable development in its poli- 
cies and programs related to minerals and metals. 


The Policy, which responded to or built upon several 
other initiatives, discussion documents and existing 
government policies, includes a number of aspects 
that touch upon or are related directly to the interna- 
tional dimensions of Canada’s minerals and metals 
industry. 


In addition to the Canadian minerals and metals 
industry being a global presence through its offshore 
activities, Canada ranks among the top five countries 
globally in the production of many mineral and metal 
commodities. It is the world’s largest exporter of 
mineral and metal commodities, selling approxi- 
mately 80% of its production on world markets. 
Clearly, minerals and metals make a significant con- 
tribution to the Canadian economy and to the viabil- 
ity of over 150 communities, mostly in rural and 
remote areas of Canada. 


The Policy recognizes the increasingly global nature 
of today’s minerals and metals industry, and the 
mounting need for governments around the world to 
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collaborate in the development of solutions to envi- 
ronmental, public, and occupational health and 
safety concerns, most notably that of giving effect to 
the concept of sustainable development. It also rec- 
ognizes, however, that environmental, health and 
labour regulations are increasingly acting as non- 
tariff barriers to trade, and affecting both the com- 
petitiveness and acceptability of minerals and metals 
and their products in the marketplace. 


DEFINING SUSTAINABLE DEVELOP- 
MENT IN THE CONTEXT OF MINERALS 
AND METALS 


To provide a conceptual framework for the sustain- 
able development of minerals and metals, the Policy 
incorporates the following elements into the Brundt- 
land Commission’s definition: 


e undertaking all activities associated with miner- 
als and metals in the most efficient, competitive 
and environmentally responsible manner possible, 
utilizing best practices; 


e respecting the needs and values of all resource 
users, and considering those needs and values in 
government decision-making; 


¢ maintaining or enhancing the quality of life and 
the environment for present and future genera- 
tions; and 


e securing the involvement and participation of 
stakeholders, individuals and communities in 
decision-making. 


In recognition of the inter-generational aspects of 
sustainable development, the Policy also notes that 
the economic and social benefits of mineral develop- 
ment are not all consumed by the present generation; 
current investments in human and physical capital 
benefit future as well as present generations. 


To give effect to the concept of sustainable develop- 
ment, all decision-making must integrate economic, 
environmental and social considerations as early as 
possible in the decision-making process. To guide 
decision-makers, the Policy sets out eight supporting 
principles under the following headings: 


the need for a responsive public policy framework; 
the role of the market mechanism; 

the role of regulation; 

the value of non-regulatory approaches; 

the importance of science; 

the concept of Pollution Prevention; 

the Precautionary Principle; and 

the Polluter Pays Principle. 


PoLicy OBJECTIVES 


In an effort to respond to the many challenges facing 
the industry in areas of federal responsibility, the 
Policy focuses on the following principal objectives: 


e to integrate the concept of sustainable develop- 
ment in federal decision-making affecting the min- 
erals and metals industry; 


e to ensure the international competitiveness of 
Canada’s minerals and metals industry in the con- 
text of an open and liberal global trade and invest- 
ment framework; 


° to advance the concept of sustainable development 
of minerals and metals at the international level 
through partnerships with other countries, stake- 
holders, and multilateral institutions and organi- 
zations; 


e to establish Canada as a global leader in promot- 
ing the safe use of minerals and metals, and their 
related products; 


¢ to promote Aboriginal involvement in minerals- 
and metals-related activities; and 


e to provide a framework for the development and 
application of science and technology to enhance 
the industry’s competitiveness and environmental 
stewardship. 


Consistent with the Policy’s partnership approach, 
the policy development process included extensive 
consultations with provincial mines ministries and 
non-government stakeholders, including the minerals 
and metals industry, environmental groups, labour, 
and Aboriginal communities. 


THE SAFE USE PRINCIPLE 


An important part of the Policy’s sustainable 
development-based approach is the sound manage- 
ment of minerals and metals. A central component of 
the sound management concept is the Safe Use Prin- 
ciple. The Principle rests on the premise that miner- 
als, metals and their products can be produced, used, 
re-used, recycled and returned to the environment in 
a manner that is consistent with sustainable develop- 
ment. It provides an approach for managing the 
risks associated with minerals and metals, and their 
products, that follows well-established stewardship 
practices. It recognizes that minerals and metals, as 
naturally occurring inorganic substances, have a dis- 
tinct character and behaviour in the environment 
and require appropriate risk assessment and man- 
agement strategies. Where it is determined that the 
risks associated with a particular product or use can- 
not be safely managed, the specific product or use is 
discontinued or prohibited. 
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THE INTERNATIONAL DIMENSIONS OF 
CANADA’S MINERALS AND METALS 
POLICY 


Trade, Investment and Market Access 


The Policy recognizes that Canada is a major trading 
nation and the home of several large, integrated 
multinational minerals and metals producers, as well 
as a growing number of junior mining companies 
involved in direct investment, and exploration and 
development activities. Canada’s minerals and met- 
als industry is therefore dependent on transparent, 
predictable, rules-based international trade and 
investment regimes. To this end, the Policy affirms 
Canada’s active support for trade liberalization and 
transparent, predictable rules-based international 
trade and investment regimes, and commits the 
Government to promoting: 


e the progressive reduction in tariffs on mineral and 
metal commodities and products; 


e the elimination of unjustifiable non-tariff barriers 
that impede the industry’s access to international 
markets; 


e the use of existing trade remedy and dispute set- 
tlement mechanisms to redress unjustified health 
and environmental standards that restrict trade; 


e the expansion of free trade areas such as the one 
established under the North American Free Trade 
Agreement (NAFTA); 


¢ a multilateral framework of rules that will protect 
and promote international investment; and 


¢ appropriate bilateral double taxation and foreign 
investment protection agreements. 


Sound Management of Minerals 
and Metals 


A number of international initiatives could have a 
significant impact on minerals and metals from the 
perspective of their continued acceptability in inter- 
national markets. These initiatives include the 
development of international agreements, such as the 
United Nations Economic Commission for Europe 
Heavy Metals Protocol to the Convention on Long- 
Range Transboundary Air Pollution, or the ongoing 
discussions relating to the implementation of the 
regime under the Basel Convention on the Control of 
Transboundary Movements of Hazardous Wastes and 
Their Disposal. Minerals and metals are also discussed 
in a variety of international fora, including the Organi- 
zation for Economic Co-operation and Development, 
the Intergovernmental Forum on Chemical Safety, and 
the United Nations Environment Programme. 


In order to provide Canada with a strategy for partic- 
ipating in and influencing the direction of these ini- 
tiatives and discussions, and consistent with the con- 
cept of sustainable development, the Policy puts 
forward the sound management of minerals and met- 
als as an approach for responding to concerns about 
the environmental and health concerns raised in 
relation to minerals and metals and their products. 
In essence, the sound management approach pro- 
vides that: 


“international approaches [should] 
allow for the safe production, trans- 
portation, use, re-use, recycling or 
disposal of mineral and metal prod- 
ucts and raw materials [. . . as well 
as] as well as the appropriate regula- 
tory measures for managing prod- 
ucts and materials that exhibit risk 
factors of concern.” 


The goal is to address environmental, health and 
safety concerns while ensuring that society continues 
to derive the economic and social benefits from the 
safe and responsible production and use of minerals 
and metals. An important step in achieving this goal 
is to differentiate more clearly between minerals and 
metals and organic chemicals in the development of 
international initiatives relevant to minerals and 
metals. 


Bilateral, Regional and Technical 
Cooperation 


In addition to its commitments in the areas of inter- 
national trade and investment, and the sound man- 
agement of minerals and metals, the Policy recog- 
nizes the importance of bilateral and regional 
initiatives (e.g., NAFTA, and the Asia-Pacific Eco- 
nomic Cooperation process) in managing minerals- 
and metals-related issues, including the value of 
international commodity study groups and bilateral 
mineral and metal working groups. Finally, it 
affirms the importance of the technical cooperation 
that Canada is providing to developing countries, 
principally through the Canadian International 
Development Agency, the Canada Centre for Mineral 
and Energy Technology (CANMET), and the 
Geological Survey of Canada. 


RECENT EFFORTS TO PROMOTE THE 
Po.Licy’s APPROACHES ABROAD 


Translating the sound management approach into 
reality internationally is a challenge that will require 
the cooperation of other national governments. As a 
consequence, an important follow-up to the release of 
the Policy has been to promote its approaches abroad 
in a number of foreign venues. 
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Recently, and in preparation for the Commission on 
Sustainable Development’s documents for the Special 
Session of the United Nations General Assembly to 
review progress in the implementation of Agenda 21 
since 1992, Canada tabled, inter alia, a Monograph 
on Sustainable Development of Minerals and Metals. 
The Monograph, based on the key themes of the Pol- 
icy, promoted broader recognition of two important 
considerations: 


e because minerals and metals possess distinct 
roles and behaviour in the environment, they 
should be considered a distinct category under 
chemicals so that they can be appropriately 
managed; and 


e because recycled materials/metals are essential 
input components to metallurgical industries, 
recyclable materials destined for recovery opera- 
tions on one hand, and wastes destined for dis- 
posal on the other, should be differentiated and 
regulated in accordance with a risk-based 
approach. 


Regionally, Natural Resources Canada (NRCan) is 
focusing initially on Latin America in its efforts to 
promote a sustainable development-based approach 
for minerals and metals. At the Bolivia Summit for 
Sustainable Development held last December, 
NRCan succeeded in having mining included in the 
Action Plan. Consequently, the sustainable develop- 
ment of minerals and metals was a central topic on 
the agenda at the Second Annual Conference of 
Mines Ministers of the Americas meeting held in 
Arequipa, Peru, in September 1997. 


In March and April of this year, seminars on the Pol- 
icy were conducted in Brazil, Chile, Mexico, Costa 
Rica and Peru. NRCan officials also worked with 
Chile and Peru to organize a workshop on the sus- 
tainable development of minerals and metals, which 
was held in Santiago, Chile, in July 1997. The work- 
shop allowed NRCan to share its views on the sus- 
tainable development of minerals and metals and 
contribute to a constructive outcome at the Mines 
Ministers of the Americas meeting. 


In addition to its more focused efforts at the United 
Nations and in Latin America, NRCan has also given 
presentations explaining the main themes and 
approaches of the new Policy in such varied fora as 
the Canada-European Union Working Group on Min- 
erals and Metals, a meeting of the Asia-Pacific Eco- 
nomic Council Group of Experts on Mineral and 
Energy Exploration and Development (GEMEED), 
and the 1997 Prospectors and Developers Association 
International Convention and Trade Show. Presen- 
tations focussing on NRCan’s policy approaches have 
also been given to a variety of foreign delegations 
that have visited the Department throughout 1997. 
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sees paper provides a review of the North Ameri- 
can and global markets for potash, the third major 
plant nutrient. On the demand side, an appreciation 
of the underlying factors driving potash consumption 
is made; on the supply side, the changing structure of 
the potash industry is assessed. On the international 
scene, an overview of potash supply and demand is 
given for the short to medium term. 


POTASH BUSINESS 


Although potash is also consumed in the industrial 
sector, this paper focuses on fertilizer potash. In 
North America, industrial potash is used in the man- 
ufacture of potassium-bearing chemicals, as an alter- 
native to deicing salt, and as a water conditioner. 
Other end uses include detergents, ceramics, chemi- 
cals and pharmaceuticals. In North America, close to 
580 000 tonnes (t) of potash are used in the industrial 
sector, accounting for about 10% of total potash 
demand. 


The main usage of potash is in the agricultural sec- 
tor, where it is used as a plant nutrient for its potas- 
sium content, which is the third major nutrient after 
nitrogen and phosphate. Potash plays an important 
role in the regulation of plant physiological functions; 
it supports plant growth, and primarily enhances the 
efficiency of plants in the uptake of other nutrients, 
boosting their nitrogen and phosphate absorption. 


1 Because potash is available is several forms, all data 
given in this paper refer to potassium oxide (KO) unless 
otherwise specified. 


Fertilizer potash consumption in North America 
accounts for about 23% of total nutrient consumption 
when compared to nitrogen (56%) and phosphate 
(21%). 


The potash industry is a major business in North 
America. In 1995, its total sales value was in excess 
of US$1.4 billion, and direct employment was around 
5600 people. In terms of transportation, potash rail 
and marine movements in Canada rank among the 
first five commodities, and would account for 5% of 
all transported and shipped materials. Potash has 
financial attraction: the four major potash producers, 
accounting for more than 90% of North American 
capacity, are quoted in stock exchanges and have a 
combined market capitalization value of close to 
US$10.5 billion. 


POTASH DEMAND IN NORTH 
AMERICA 


Potash is used in the agricultural sector on a variety 
of crops. Usage patterns differ between Canada and 
the United States. 


In the United States, the largest consuming regions 
are the Midwest/Corn Belt (45%), Lake States (15%), 
and the Appalachians-Southeastern States (20%). 
The central regions are mostly dedicated to corn and 
represent a combined share of 65% of all potash con- 
sumed in the United States. Potash is mostly used 
for corn, soybean, wheat and cotton. These four crops 
account for about 60% of all fertilizer potash used in 
the United States. Corn is the dominant crop with a 
40% share. 


In Canada, potash is used mostly in central Canada 
(65%), followed by western Canada (20%) and 
Atlantic Canada (10%). Crops in central Canada are 
dedicated to corn and soybean; in western Canada, 
wheat, canola and barley are the major end-use 
products. Potash is applied on corn, soybean, wheat, 
canola and barley. These five crops account for 95% 
of all fertilizer potash used in Canada. Corn and soy- 
bean are the dominant crops, each with a 25% share. 


For coarse grains and cotton, the level of sophistica- 
tion attained by farmers has brought potash con- 
sumption practices close to the maximum yield effi- 
ciency. Farmers apply potash to meet the needs of 
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the plant, and have developed practices to adjust to 
the type of crops and soil conditions. 


Like other nutrients, the consumption of fertilizer 
potash in the mature North American market is 
mostly a function of the crop mix, the application rate 
per acre, and the planted and fertilized acreages by 
crop. The main determinant remains planted 
acreage. 


Potash Use on Corn 


Potash consumption on corn has declined over the 
past 15 years. Yields have increased while, in fact, 
application rates have declined. This decline has lev- 
eled out over recent years to reach a level of maxi- 
mum efficiency. Besides a generally declining trend, 
the application rate and percentage of fertilized 
acreage may remain static, reversing a 10-year trend 
but reinforcing the upward trend of the last three 
years (1993/94 to 1995/96). There could be marginal 
effects, but increases in corn acreages in 1995/96 and 
1996/97 will remain the driving force for higher 
potash consumption. 


Potash Use on Wheat 


In contrast to corn, the potash application rate on 
wheat is relatively small; acreage variations will not 
translate into major swings in potash usage. Appli- 
cation rates declined for 15 years before starting a 
three-year reversing trend in 1993/94. There also, 
maximum efficiency would have been reached. The 
dominant variable appears to be the percentage of 
fertilized acreage. 


Potash Use on Soybean 


For soybean, the potash-to-nitrogen ratio is moving 
upward, signalling further movements in potash 
application rates for soybean. Indeed, rates have 
moved up in comparison to other crops. Obviously, 
potash consumption for soybean will be more affected 
by acreage variations than before due to the higher 
application rate per acre. However, in recent years, 
acreage changes have been relatively small — smaller 
than in the first two crops. The percentage of fertil- 
ized acreage follows the same trend. The application 
rate will be the main positive contributor to increas- 
ing potash consumption for soybean; there is also a 
combined effect from higher acreage and increased 
application rates. 


Potash Use on Cotton 


Finally, for cotton, application rates and fertilized 
acreages have been moving up, while planted acreage 
and acreage variations are minimal when compared 
to other main crops. Major influences will come from 
the rising percentage of fertilized acreage, as applica- 
tion rates have tended to level off in the last few 
years. 


Potash Demand Projections for 
1995/96 and 1996/97 


Having reviewed the influence of major variables 
affecting potash usage on the main consuming crops, 
acreage projections would indicate significant 
increases in potash consumption for 1995/96 and 
1996/97. In the United States, acreages estimated by 
the WEFA Group are expected to increase for corn, 
wheat and soybean, while cotton acreage is expected 
to decrease in 1996 and 1997. In Canada, according 
to Agriculture and Agri-Food Canada, acreages are 
expected to increase for corn, barley, wheat and soy- 
bean, while a marked decrease is projected for canola. 


Total potash consumption in North America has been 
estimated at 5.2 million tonnes (Mt) KgO in 1995/96, 
a 4% increase over 1994/95. In 1996/97, potash 
demand will grow by 2.5% to 5.3 Mt. Most of this 
increase will come from corn, which will account for 
85% of the change between 1995/96 and 1996/97. 


POTASH SUPPLY IN NORTH AMERICA 


North America is the largest potash-producing region 
in the world. The region accounts for 43% of the 
world’s total potash production and 47% of total 
trade. North America holds 41% of global potash 
capacity, and also holds 54% of the world’s reserves 
(according to the U.S. Geological Survey, world 
reserves would be in excess of 8.4 billion t). Over the 
past two years, the North American potash industry 
has been affected by major changes that have had an 
impact on production, sales and distribution. 


Industry Structure 


In 1992, there were 16 producing companies in North 
America, with 9 in the United States and 7 in Canada. 
By 1996, after two years of important acquisitions, the 
industry consolidated itself into 8 producers, with only 
4 in Canada. 


Potash Corporation of Saskatchewan is the dominant 
supplier with seven mines and a total capacity of 
close to 7.5 Mt/y KyO (50% of North American capac- 
ity). The second largest is known as International 
Minerals & Chemical Corporation (Canada) Global 
Limited (IMC Kalium), following the mega-merger of 
IMC Global Inc. and Vigoro Corporation earlier this 
year. IMC Kalium operates six mines with a total 
capacity of close to 4.5 Mt/y KgO (30% of North 
American capacity). 


The next three most important producers are Agrium 
Inc. in Saskatchewan (1.0 Mt/y), Potacan Mining 
Company in New Brunswick (0.8 Mt/y), and Missis- 
sippi Chemical Corporation with its recent acquisi- 
tion of Trans-Resources Inc.’s potash operations near 
Carlsbad (now with 0.7 Mt/y). There are three other 
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smaller producers in the United States: North Amer- 
ican Chemical Corp./Great Salt Lake Minerals & 
Chemical Corporation, Reilly-Wendover Chemicals 
Inc., and Western Ag-Minerals Co., with a combined 
capacity of about 0.4 Mt/y. 


Industry Capacity 


Since 1992, potash capacity and ownership have 
greatly evolved. Close to 3.5 Mt of capacity (or 25% 
of total capacity) changed ownership in business 
deals valued at US$1.5 billion. Capacity levels also 
changed in both the United States and Canada. In 
the United States, capacity declined gradually from 
about 2.1 Mt in 1992 to 1.6 Mt in 1996 with the clo- 
sures of Horizon Potash in Carlsbad and North 
American Chemical Corp.’s.potash facility at Trona. 
The effect of these closures and the noted reduction 
at Eddy Potash were not offset by some expansion 
activities in New Mexico and Utah. 


In Canada, two producers have commissioned small 
expansions in Saskatchewan. However, one impor- 
tant change came from a re-assessment of potash 
capacity in 1995 after the strong performance of the 
Canadian industry in the first half of that year. The 
re-evaluation of potash capacity in Canada raised 
the 1987 estimate of 12.1 Mt/y to 13.2 Mt/y, a net 
addition of 1.1 Mt/y. 


Total potash capacity in North America is estimated 
at 14.9 Mt, compared to 14.3 Mt in 1992. As indi- 
cated, most of the concrete capacity variations took 
place in the United States. In the last five years, the 
capacity share of the U.S. industry decreased from 
15% to 11%. The main change came from the capac- 
ity mix; in the last five years, most of the closures in 
the United States had an impact on potassium chlo- 
ride capacity (down from 2.7 Mt to 1.8 Mt KCl), while 
most of the expansions occurred in potassium sul- 
phate products (from 1.4 Mt up to 1.6 Mt K9SO, and 
KMgSO,). These capacity changes have brought a 
form of complementarity to the North American 
potash industry. 


Potash Production Projections 


In 1995, the performance of the North American 
industry was unprecedented. Sales reached 10.1 Mt 
KO, a level unmatched in 30 years. Potash demand 
and sales were buoyant in North America and in off- 
shore markets. Domestic sales were strong, keeping 
in line with 1994, while offshore exports recovered to 
pre-1989 levels. Production reached a record level of 
10.5 Mt, and the industry operated at high rates 
(68% in Canada and 90% in the United States). 


The situation for 1996 was marginally different. 
Estimates for potash production in North America 
show a 10% decrease to 9.4 Mt, but this level is still 
the third highest level achieved in 35 years. Potash 
production decreased both in the United States and 


Canada. Most of the decline came from Canada, 
where production was 11% lower compared to the 
previous year. North America’s operating rate 
decreased accordingly from 70% to 63%. The impor- 
tant reduction in Canadian output was a reflection of 
lower sales to the offshore market. Sales to the 
domestic markets were relatively strong, although 
perhaps lower than the initial expectation, but still 
very solid to match the best performances of 1994 
and 1995. The prognosis for 1997 calls for another 
excellent year with solid sales to the domestic market 
and higher offshore exports. 


POTASH GLOBAL DEMAND 


Following a year of sustained recovery in the global 
potash marketplace in 1995, there were strong expec- 
tations for 1996 as key agricultural indicators 
pointed to a further important increase in global 
demand for fertilizers. However, world demand and 
trade were weaker than expected despite a 4% 
increase in potash consumption. 


Potash demand rose to about 22.6 Mt K9O, of which 
94% was fertilizer potash. Industrial potash con- 
sumption was estimated at 1.4 Mt K9O. World 
potash trade declined by 6% to 17.7 Mt due to a mas- 
sive carry-over of inventories accumulated from 
imports at the end of 1995. Major exporting produc- 
ers were affected, notably Canada and the C.L.S., 
which absorbed most of the decline in offshore trade 
by reducing their total production through shut- 
downs during the summer and the fall of 1996. 


Prospects for the Short to Medium Term 


The prospects for 1997 are favourable. Key agricul- 
tural indicators for 1997 offer the same fundamental 
rationales for accrued fertilizer consumption as in 
1996. World grain inventories still remain low 
despite a good harvest in 1996; world grain invento- 
ries rose to 278 Mt, but the 15% ratio of inventory 
over consumption is considered the threshold level 
for minimum food security. 


Total world demand for potash in 1997 is projected at 
23.6 Mt K90. World demand for fertilizer potash is 
forecast to increase by 2% to 21.2 Mt KO in 1997. 
Most of the increase will be registered in the United 
States, while some recovery in potash fertilizer con- 
sumption is expected to continue in Central Europe 
and the C.I.S. Marginal growth is projected in Latin 
America due to a strong performance in Brazil during 
1996. 


The medium-term outlook calls for increasing potash 
consumption in developing countries, a recovery in 
potash usage in the C.I.S. and Central Europe, and 
relatively stable demand in developed countries. 
Potash demand in key consuming countries will be 
driven by the critical need to expand food and crop 
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production. In Brazil, the trend will be toward higher 
usage of fertilizers in the production of exportable and 
basic crops. In India, consistent government policies 
on agriculture will have a favourable impact on fertil- 
izer application and balance. In China, the recent 
Ninth Five-Year Plan has given directions on govern- 
ment policies for agriculture, shifting from grain self- 
sufficiency to limited self-sufficiency. A priority 
objective is to achieve higher crop harvesting, which 
will be driven mostly by higher yields from increas- 
ing usage of fertilizers. 


In the medium term, world fertilizer potash demand 
is expected to continue to grow. According to the 
International Fertilizer Industry Association (IFA), 
fertilizer potash demand for the period 1996-2000 is 
forecast to grow at an annual rate of 3% to around 
23.3 Mt by 2000. Most of the 2.6-Mt increase will be 
registered in Asia (40%), followed by the Americas 
(25%) and the C.I.S. and Central Europe (20%). The 
growth rate for Asia will be higher at 4%; however, 
this rate and related tonnage could be much higher if 
both China and India were to pursue their targets of 
balanced fertilization, i.e., an adequate ratio between 
nitrogen and potash to ensure maximum yield and 
efficient nutrient intake. A more balanced fertiliza- 
tion would call for an increase in potash use in rela- 
tion to nitrogen, and would result in an incremental 
demand of close to 1.4 Mt/y by the year 2000. 


Some small consuming countries are offering long- 
term strong growth: Argentina, Colombia, Cuba, 
Mexico and Venezuela in Latin America; and 
Bangladesh, the Philippines, Sri Lanka and Vietnam 
in Asia. According to the IFA, world demand for 
industrial potash is forecast to reach 1.6 Mt/y KoO in 
2000. Taking into account growing industrial uses 
and fertilizer consumption, as well as distribution 
losses, total world demand for potash is projected at 
close to 25.2 Mt/y KyO by 2000. 


POTASH GLOBAL SUPPLY 


In 1996, potash production was reduced to match 
sales and trade requirements. World potash produc- 
tion in 1996 was estimated at 23.2 Mt Ko0, a 4% 
decrease compared to the previous year. Production 
decreases were recorded in almost all major export- 
ing countries, with Canada and the C.LS. accounting 
for 80% of the decline. Small increases were reported 
in Israel, Brazil, Chile, Spain and the United King- 
dom. In terms of production share, Canada 
accounted for 35%, followed by the C.LS. (23%), 
Western Europe (22%) and the Middle East (10%). 


Globally, potash producers ran at an overall capacity 
rate of 65%, compared to 68% in 1995. Canadian 
operations ran at 60% of capacity and the C.LS. at 
47%, while all other major world producers operated 
at levels above 85% with the exception of France at 
65%. 


In the short to medium term, further rationalization 
and closures are expected, along with small expan- 
sion projects from established producers. Over the 
last few years, the prospects of recovering and grow- 
ing demand, and positive price movements have gen- 
erated several new projects, led by incentives dic- 
tated by economies of scale, product differentiation, 
market share, and prospective rates of return. 


Currently, numerous projects are being contemplated 
as the outlook for potash demand appears favourable. 
In comparison to the 1970s when every potash pro- 
ducer had an ongoing plan for expansion or plans for 
greenfield operations, which ultimately led to over- 
supply conditions and downward pressure on prices, 
the 1990s are a reflection of the consequence of this 
booming period. Consolidation and rationalization 
have taken their toll. 


Capacity Changes 


In this recent period of market recovery, many 
expansive projects have been initiated. Established 
producers have been fairly active over the last few 
years. 


In Latin America, a major Brazilian mine was reacti- 
vated in 1992, and is expected to bring additional 
capacity on stream between 1996 and 1998. In the 
Middle East, Jordan’s potash capacity was expanded 
in 1994, and additional capacity is planned for 1998 
and 2000; a small expansion will take place in Israel 
by 2000 through debottlenecking measures. In 
Europe, potash production capacity is being gradu- 
ally expanded in the United Kingdom; and in Spain, 
an expansion at Llobgregat will offset the expected 
closure of Potasa de Subiza. In North America, small 
expansions are planned by IMC Kalium at Hersey, 
Great Salt Lake at Ogden, and Agrium at Vanscoy. 


The potash market has also attracted newcomers and 
new mega-projects. In Latin America, the Sociedad 
Quimica y Minera de Chile S.A. (SQM) commissioned 
a new solar brine operation at Salar de Atacama in 
Chile; the 300 000-t/y KCl operation extracts potas- 
sium chloride for the production of potassium nitrate. 
In the near future, SQM has several projects for 
expanding its KCl capacity and to add potassium sul- 
phate capacity. In Argentina, a 300 000-t/y KCl pro- 
ject in the Mendoza Province became a 2.0-Mt/y pro- 
ject late in 1995 when CRA Limited entered into an 
option agreement with Potasio Rio Colorado S.A.; the 
project was ultimately shelved in April 1996. 


In Asia, the Sino-Israeli project for a potash solar 
operation at Qinghai has been promoted during the 
last four years; the joint venture calls for potash 
extraction from shallow carnallite brines with an ulti- 
mate capacity of 800 000 t/y KCl. In 1996, the project 
received government support after its inclusion in the 
Chinese Ninth Five-Year Plan, which includes strong 
commitments toward agriculture and fertilizer pro- 
duction policies. In Thailand, two projects are being 
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promoted. The first project, initiated in the late 
1980s, is managed by the ASEAN Potash Mining 
Company Ltd. at Bamnet Narong in northeastern 
Thailand; the project calls for an underground car- 
nallite mine to feed a 1.0-Mt/y KCI facility. Current 
activities have centred around plans for a decline in 
order to reach saline formations above the potash 

-orcbody. The secend-potash project in Thailand is 
being developed by Asia Pacific Potash Corporation 
in the Udon Thani basin in northern Thailand close 
to the Laos border. The company reported ore 
resources of close to 1.3 billion t of sylvinite grading 
25.5% KO. In the summer of 1996, the company 
completed some feasibility and economic studies for a 
2.0-Mt/y KCl operation; a bankable feasibility study 
is expected to be completed in mid-1997. 


In North America, two projects in Canada are being 
evaluated for possible development. In Manitoba, the 
Manitoba Potash Corporation, a joint venture 
between Entreprise miniére et chimique of France 
and the Government of Manitoba, has been pursuing 
exploration work at Russell on a sylvinite deposit 
bearing 120 Mt of reserves grading 24% KO. Actu- 
ally, the Government of Manitoba is promoting a 
2.0-Mt/y KCl project, and has been approaching pri- 
vate companies to purchase its 49% share in the pro- 
ject. In New Brunswick, IMC Kalium was granted 
an exploration lease on the Millstream potash deposit 
near Sussex. In the 1980s, reserves there were eval- 
uated at 250 Mt of potash grading 21% KO. The 
initial project was for a 1.0-Mt/y KCl operation. 


Plans for development of all of these prospective pro- 
jects during the 1999-2003 period should take into 
consideration the risk of convergence as, for the next 
five years, current potash capacity will be more than 
sufficient to meet world demand and any major 
surges in demand as well. Eventually, a longer-term 
projection will bring different conclusions, but that is 
closer to 2005. 


Global Capacity and Surplus 


In 1996, world capacity was estimated at close to 

36 Mt/y; this will be reduce to 35.7 Mt/y by 2000 as 
anticipated mine closures will offset small capacity 
expansions. The world surplus in 1996 was close to 
13 Mt/y KO; Canada holds 40% of this surplus and 
the C.I.S. holds 50%. By 2000, this surplus will be 
reduced to 10.5 Mt KgO, and will still be held by the 
same two countries. However, the accessibility of the 
current surplus in the C.LS. is subject to speculation; 
a portion of this surplus will probably not be accessi- 
ble in the medium term if the C.LS. continues to 
operate at rates below 50%. 
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Trends in Canadian Ore Reserves 


Donald Cranstone 


The author is with the Minerals and Metals Sector, 
Natural Resources Canada. 
Telephone: (613) 992-4666 


(What follows is the text of a paper presented by 
Donald Cranstone at the 54th Mines and Energy 
Ministers’ Conference held in St. John’s, 
Newfoundland, July 6-9, 1997.) 


aT. original “Canada base-metal reserves picture” 
title of this talk was not chosen by me. I’ve broad- 
ened my mandate to cover not only base-metal 
reserves, but reserves of all non-petroleum minerals 
mined in Canada. Mining produces many different 
commodities. The balance of the minerals produced 
in Canada has changed through the years and will 
continue to do so in the future. Figure 1 shows the 
1996 production values for all mineral commodities, 
but construction materials such as sand, gravel, 


Figure 1 
Value of Mine Production, Excluding 
Construction Materials, 1996 
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Source: Natural Resources Canada. 


cement, lime and building stone are excluded. Base 
metals are all metals that are not precious metals. 
Common usage seems to include nickel, copper, zinc, 
lead and perhaps molybdenum in the base-metal 
category. Using this usage, base metals and the 
by-products recovered from their production consti- 
tute 40% of the value of total Canadian mine output. 


On a national basis, our reserves of base metals 
aren’t what matters, provided any decline in base- 
metal production is compensated for by increased 
production of other minerals. There is no reason why 
Canada must continue to produce each base metal at 
current rates. So, there is no reason to be concerned 
about Canada’s reserves of base metals in particular. 
However, there may be valid concerns about regional 
employment needs and supplies of metal concen- 
trates to feed regional metal smelters and refineries. 


RESERVES 


Let’s look at trends in Canadian reserves. 


Natural Resources Canada first compiled reserves for 
the major metals as at January 1, 1974, and has con- 
tinued to do so since then. The most recent compila- 
tion date is as at January 1, 1996. We are still gath- 
ering the data needed to compile reserves as at 
January 1, 1997. 


I’m going to show you two graphs for each major 
metal. The first is reserves of metal in proven and 
probable mineable ore. These reserves include ore in 
all producing mines, and in deposits committed to 
production. “Committed to production” means that 
there is a positive feasibility study, all needed per- 
mits are in hand, equipment has been ordered, and 
construction is in progress. This means that the 
Voisey’s Bay deposit in Labrador would not yet be 
included if Canadian reserves were calculated today. 
Voisey’s Bay is not included in any of the reserves 
graphs I'll show you today. The second graph shows 
the reserves-to-production ratio. 


Nickel 


From 1981 to 1994, Canada’s nickel reserves declined 
by more than one third. Canadian nickel production 
had been increasing, so reserves had also been 
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increasing for many years prior to 1981. Then pro- 
duction declined as Canada lost nickel market share. 
About 1980, the reserves-to-production ratio for 
nickel was higher than 45 to 1, considerably higher 
than the reserves-to-production ratio for other metals 
and too expensive to maintain. Nickel reserves were, 
in part, deliberately allowed to decline to a more 
realistic reserves-to-production ratio of about 31. 


Nickel reserves increased by some 500 000 tonnes (t) 
on January 1, 1996, mostly because of the addition to 
reserves of the nickel at Falconbridge’s Raglan 
project in the Ungava region of Quebec. 


When there is a final go-ahead for the Voisey’s Bay 
project, Canada’s nickel reserves could increase by as 


much as 50%, depending on how much of the known 
nickel there Inco chooses to add immediately to 
proven and probable reserves. 


Figure 2b shows the reserves-to-production ratio for 
nickel. Because of the high nickel production 
planned for Voisey’s Bay, once production begins the 
reserves-to-production ratio is most likely to fall 
below the levels of the late 1980s and early 1990s. 


In all the reserves-to-production ratio slides I'll show 
you, sudden changes in the ratio, either up or down, 
normally reflect temporary lows or highs in produc- 
tion, rather than changes in reserves. 


Figure 2a 
Canadian Nickel Reserves, Metal Contained in Proven and Probable Mineable Ore, 1974-96 
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Source: Natural Resources Canada. 


Figure 2b 


Canadian Nickel Reserves-to-Production Ratio, 1973-95 


Reserves at Year-End to Production During Year 
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Copper in B.C. These mines will add more than one million 
tonnes (Mt) of copper to Canada’s reserves as at Jan- 
Copper reserves were fairly steady from 1974 to uary 1, 1997. Voisey’s Bay could add as much as 
1982, but subsequently declined by about 45%. The another 2 Mt, probably as at January 1, 1999. These 
reserves-to-production ratio has also declined. additions of copper should increase Canada’s copper 


reserves somewhat. 
January 1, 1996 reserves don’t include copper in the 
Mount Polley, Huckleberry and South Kemess mines 


Figure 3a 
Canadian Copper Reserves, Metal Contained in Proven and Probable Mineable Ore, 1974-96 
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Source: Natural Resources Canada. 


Figure 3b 
Canadian Copper Reserves-to-Production Ratio, 1973-95 
Reserves at Year-End to Production During Year 
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Zinc sions for the Kudz Ze Kayah and Wolverine-Lynx 
deposits, also in the Yukon, may help to counteract 

Zinc reserves were relatively constant until 1985, but this decline. 

have declined since by 43%. If the non-operating 

Grum deposit in the Faro District in the Yukon is The reserves-to-production ratio for zinc has been 

eventually removed from zinc reserves, this will declining. 


result in a decline in zinc reserves. Production deci- 


Figure 4a 
Canadian Zinc Reserves, Metal Contained in Proven and Probable Mineable Ore, 1974-96 


(million tonnes) (as at January 1) 
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Figure 4b 
Canadian Zinc Reserves-to-Production Ratio, 1973-95 
Reserves at Year-End to Production During Year 
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Lead The value of Canada’s lead production is relatively 

low, so declining lead reserves are not a major con- 
Lead reserves have been declining. There will be a cern. But regional reserves may become a concern for 
further decline if Faro is deleted from reserves, but the Belledune lead smelter in New Brunswick as the 
there will be some improvement when production Brunswick No. 12 orebody is depleted. 


decisions are made for the Kudz Ze Kayah and 
Wolverine-Lynx deposits. 


Figure 5a 
Canadian Lead Reserves, Metal Contained in Proven and Probable Mineable Ore, 1974-96 any, (aipior 
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Source: Natural Resources Canada. 
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Figure 5b 
Canadian Lead Reserves-to-Production Ratio, 1973-95 
Reserves at Year-End to Production During Year 
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Molybdenum The molybdenum price dropped, the new mines were 
closed, molybdenum recovery ceased both at Gaspé 
Molybdenum reserves rose from the 1960s until 1981, Copper and temporarily at Gibraltar, and reserves at 
then declined rapidly. By January 1, 1996, they were Endako were cut by 30%. All of this molybdenum 
down to only 23% of the peak level. Some explanation was ultimately removed from Canadian reserves. 
is needed. 
2 Only three molybdenum producers remain: Endako, 
The relatively sharp climb and decline of reserves that Valley Copper, and Gibraltar, all in British Columbia. 
you see here was the result of high molybdenum prices There has not been a significant molybdenum discov- 
at the end of the 1970s. These high prices led to pro- ery in Canada for many years. Development of any of 
duction decisions for the low-grade Kitsault and High- the known undeveloped molybdenum deposits in 
mont deposits in British Columbia, and the Mount Canada will require a substantial prolonged increase 
Pleasant deposit in New Brunswick. Reserves also in the molybdenum price. This seems unlikely. 
increased at the Endako mine in British Columbia, é ; : : 
and the molybdenum at Gaspé Copper in Quebec and Without new mines, molybdenum reserves will continue 
Gibraltar in British Columbia was added to reserves. to decline. The value of Canada’s molybdenum produc- 


tion is relatively low, so this isn’t a serious problem. 


Figure 6a 
Canadian Molybdenum Reserves, Metal Contained in Proven and Probable Mineable Ore, 1974-96 
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Source: Natural Resources Canada. 


Figure 6b 
Canadian Molybdenum Reserves-to-Production Ratio, 1973-95 
Reserves at Year-End to Production During Year 
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Silver 
increase in 1996 is silver in the Eskay Creek gold- 
Most of Canada’s silver production is recovered as a silver mine in British Columbia. 
by-product of base-metal mining. Silver reserves ; ; 
peaked in 1981 and then declined. By the end of The future of Canadian silver reserves is closely tied 
1993, reserves had declined by 44%. Most of the to the future of reserves of the major base metals. 
Figure 7a 
Canadian Silver Reserves, Metal Contained in Proven and Probable Mineable Ore, 1974-96 
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Figure 7b 
Canadian Silver Reserves-to-Production Ratio, 1973-95 
Reserves at Year-End to Production During Year 
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Gold With new gold mines in production or under develop- 
ment, reserves of gold in ore then rose by some 16% 

The gold price began its rise from $35 an ounce in the by 1996. 

early 1970s. Reserves of gold in ore increased ete ; 

steadily from 1977 to 1989, then declined from 1989 The gold price is down in 1997, and was only 

until 1994, when they stood at 74% of their 1988 US$324.00 an ounce last Friday (July 4, 1997). 

peak. Reserves of gold in ore may decline again until the 


price improves. 


Figure 8a 
Canadian Gold Reserves, Metal Contained in Proven and Probable Mineable Ore, 1974-96 
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Figure 8b 
Canadian Gold Reserves-to-Production Ratio, 1973-95 
Reserves at Year-End to Production During Year 
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Uranium a price they could afford to pay if they had to. This 

price is well above current market prices. Uranium 
Uranium resources are calculated on a different basis resources represent recoverable uranium after min- 
than are the reserves of other metals. This is ing and milling losses. Reserves of the other metals 
because the world’s nuclear power reactor operators do not allow for milling losses. 


want to know how much uranium will be available at 


Figure 9a 
Canadian Uranium Resources, Uranium Recoverable from Measured and Indicated Mineable Ore, 
as at January 1, 1975-97 
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Source: Natural Resources Canada. 


Notes: These prices are not adjusted for inflation. Prices used for 1975-83 varied from year to year. 


Figure 9b 
Canadian Uranium Resources-to-Production Ratio, 1974-96 
Resources! at Year-End to Production During Year 
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Source: Natural Resources Canada. 


’ Resources recoverable at prices up to $150/kg U. 
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Potash 


Canada has vast reserves of high-quality potash ore, 
sufficient to support current or much higher levels of 
output for many centuries. 


Salt 


Canadian reserves of rock salt are sufficient to sup- 
port current or higher levels of production far into 
the future. 


Coal 


Canada’s reserves and resources of coal are adequate 
to support current or much higher levels of produc- 
tion for many centuries. 


Iron Ore 


Current ore reserves at producing iron mines in 
Canada amount to 4 billion t, sufficient to yield 

1.4 billion t of iron ore product, equivalent to 38 years 
of Canada’s current iron ore production. In addition, 
there are vast tonnages of comparable iron-bearing 
material nearby. If profitability of Canadian iron 
mines remains at current levels, iron ore production 
should continue for many years. 


CONCLUSIONS 


Let’s look at the 1996 value of production again 
(Figure 1) and I'll summarize where we stand with 
ore reserves. 


e Nickel, cobalt and platinum group elements 
should be in good shape for quite a few years. 


e Copper reserves are increasing, for now at least. 

e Zinc and lead reserves may continue to decline 
unless sufficient new mines can be developed from 
some of the as yet undeveloped deposits we 


already have, and from future new discoveries. 


e Molybdenum reserves are most likely to continue 
to decline. 


e Silver reserves may decline, but only slowly, and 
only if base-metal reserves decline. 


e ron ore reserves can be maintained or increased 
for many years. 


e Uranium reserves can be maintained for the fore- 
seeable future. 


e Potash and salt reserves are not a problem and 
can be increased readily. 


e Asbestos reserves are likely to decline. 


¢ Coal reserves can be increased to any level 
required, if we can find additional markets. 


¢ The discovery of gold deposits continues. Sub- 
stantial additional reserves in the “possible” 
reserves category exist at many mines, so that 
Canada’s proven and probable gold reserves are 
unlikely to decline to critical levels in the 
foreseeable future. 


Potential problems in the foreseeable future are 
reserves of zinc, lead, molybdenum, asbestos, and 
possibly copper. We have substantial already- 
discovered zinc-lead-silver deposits that will be 
developed when and if prices are right. 


Canada produces many minerals other than the base 
metals. When it comes to the future of the industry, 
a decline in reserves of only a few minerals is not an 
immediate concern. However, some degree of concen- 
tration of government geological work on the regions 
more promising for base metals and for gold might 
help to maintain reserves of these metals in future 
years. 


Figure 1 doesn’t include diamonds. The BHP-Dia 
Met property in the Northwest Territories alone will 
soon be yielding roughly $500 million of diamonds a 
year. Other diamond mining projects seem almost 
certain. Some 15 promising diamond deposits have 
been discovered in Canada over only the past five 
years, and additional discoveries seem highly likely. 
In a decade or less, the value of Canada’s diamond 
production could be as great as the current produc- 
tion value of copper, or of zinc, nickel or iron ore. 


Diamond production, together with expected substan- 
tial increases in the production of nickel and ura- 
nium, should soon result in a significant increase in 
the value of Canada’s mineral production. 


WHat AsBouT EXPLORATION 
EXPENDITURES AND RATES OF 
OrE DISCOVERY? 


Are current exploration expenditures in Canada suf- 
ficient, and are we making a sufficient number of 
mineral discoveries to maintain reserves? 


Figure 10 portrays annual exploration expenditures 
in Canada since 1969. From 1975 to 1981, the 
methodology used by Statistics Canada overstated 
exploration expenditures by an average of 17%, so 
that exploration expenditures actually averaged 17% 
less than shown here. I know this because I’ve 
recompiled exploration expenditures from the origi- 
nal questionnaires, and Statistics Canada would 
agree with me that their published totals for this 
period are overstated relative to previous and 
subsequent years. 
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Figure 10 
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Sources: Natural Resources Canada; federal-provincial survey of mining and exploration companies. 
Notes: Total exploration expenditures for 1975-81 are overstated by an average of about 17% relative to earlier and later years because of changes to 
the methodology used by Statistics Canada over the years. Overhead expenditures are included. Data for 1996 are preliminary; data for 1997 are based 


on a January 1997 survey of company spending intentions. 


Only in the anomalous flow-through share years 
1987 and 1988 were exploration expenditures in 
Canada significantly higher than those in 1996 and 
1997. It’s questionable whether a lot of the dollars 
spent on exploration in 1987 and 1988 represent 
expenditures effectively spent. 


Exploration expenditures in Canada are probably 
growing more slowly than is exploration spending 
worldwide. With all the attractive exploration tar- 
gets available in so many parts of the world, and an 
improved exploration environment in many coun- 
tries, this is probably inevitable. But both explo- 
ration expenditures and discoveries in Canada are 
currently very healthy indeed. In the past three 
years, we have discovered the Voisey’s Bay deposit as 
well as a considerable number of attractive diamond 
deposits that have contained diamond values that 
compare very favourably to those of the world’s best 
diamond mines. Other attractive deposits have also 
been found. The most recent three-year period 1994 
to 1996 may have been Canada’s best three-year dis- 
covery period since the mid-1970s. I question that 
we can maintain this discovery rate, but the discover- 
ies that have been made will have a substantial effect 
on Canada’s mineral production over the coming 25 
years. Many additional discoveries of various min- 
eral commodities are certain in the years to come, 
and many of the deposits discovered will contribute 
to reserves of metals in ores. 


WHAT MIGHT BE DONE TO IMPROVE 
THE EFFECTIVENESS OF GOVERN- 
MENT GEOLOGICAL SURVEY WORK 
AND THE CORPORATE EXPLORATION 
EFFORT WITHOUT SPENDING MORE? 


In my opinion, except for support of base-metal min- 
ing communities and smelters, it would be unwise to 
direct too high a proportion of government geological 
work to the base metals. There may be more promis- 
ing commodities on which to focus such work. 


As a former government geologist, an exploration 
geologist and a mine geologist, my impression is that 
greater originality and innovation would be desirable, 
both in government geological survey work and in 
exploration in Canada. 


Vast areas of our country remain only superficially 
explored, because nothing much has ever been found 
there. But this may be a self-fulfilling prophesy: if 
you don’t explore there, you don’t make discoveries, 
so you don’t explore. Some of those areas would ben- 
efit from more innovative geological mapping and 
exploration. 


More attention should be given to ore types that are 
unknown, or essentially unknown, in Canada. 
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I think that the recent discoveries of the Voisey’s Bay 
deposit and of 15 or more attractive diamond deposits 
provide examples of the lack of previous exploration 
in the Voisey’s Bay area of Labrador and, in the case 
of diamonds, of insufficient exploration for an ore 
type unknown in Canada (except for a number of low- 
grade, completely uneconomic, diamondiferous kim- 
berlites found since the 1960s or 1970s). 


Two past examples of deposit types not explored for 
are the discovery of porphyry copper-type deposits in 
the western Cordillera and of unconformity-type ura- 
nium deposits in the Athabasca Basin in Saskatch- 
ewan and the Dubawnt Basin in the Northwest 
Territories, but there have been others. 


The large Archean areas of Manitoba, Ontario, 
Quebec and elsewhere that are not yet being inten- 
sively explored for diamonds are an example of 
regions that are, as yet, underexplored for diamonds. 
Surely these areas must offer as much promise for 
diamond discoveries as the Slave Province of the 
Northwest Territories appeared to offer prior to the 
discovery of the Lac de Gras diamond deposits. 
There must be many other as-yet-unrecognized explo- 
ration possibilities in Canada that can provide addi- 
tional discoveries to geologists who apply originality 
and innovation to the search for them. 


Statistical Tables 
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TABLE 4. MINERAL PRODUCTION OF CANADA, 1994-96, AND AVERAGE, 1992-96 


Unit 1994 1995 1996P Average 1992-96 

(000) (Quantity) ($000) (Quantity) ($000) (Quantity) ($000) (Quantity) ($000) 
METALS 
Antimony kg 540 2 894 574 3 959 1 405 6 303 776 3 214 
Bismuth kg 129 1 196 159 1815 157 1 688 156 1 384 
Cadmium kg 1 500 5 166 1 686 9 383 1 587 5 976 1 466 5 076 
Calcium kg x . Xx x x x x 132 1 487 
Cesium, pollucite kg x x x x x Xx 163 446 
Cobalt kg 1 846 134 709 2 016 176 921 2 190 168 416 2 085 138 717 
Columbium (niobium) (Cb2Os) kg x Xx x x x x 2 874 28 822 
Copper kg 590 783 1 909 644 700 842 2 818 090 655 891 2 037 198 683 772 2 139 787 
Gold g 146 428 2 468 926 150 867 2 557 502 164 136 2 802 952 154 982 2 451 106 
llmenite t Xx x x Xx x x 300 17 353 
Indium g x x Xx Xx x x 34 643 9 761 
Iron ore t 36 416 1 214 862 36 628 1 291 474 36 030 1 310 529 34 777 1 191 200 
lron remelt t x me x X x x 565 199 361 
Lead kg 167 584 125 353 204 226 176 656 246 083 261 586 228 125 181 766 
Lithium kg X x x x x x 1 429 6 794 
Magnesium kg x Xx x x Xx Xx 5 015 24 117 
Molybdenum kg 9 759 113 365 9 113 202 931 8 845 102 950 9 367 107 319 
Nickel kg 141 974 1 229 354 172 107 2 031 727 184 548 1 958 243 170 942 1 588 121 
Platinum group g 13 422 144 538 16 068 181 996 14 234 146 203 USESIAL 145 310 
Rhenium kg x Xx Xx Xx X Xx 1 489 
Rubidium kg x Xx Xx x Xx x 2 18 
Selenium kg 566 5 857 561 8 317 670 6 871 537 6 591 
Silver kg 740 171 767 1 245 285 136 1 228 280 517 1 052 214 591 
Tantalum (Ta2Os) kg 44 3 734 40 3 965 59 6 789 42 3912 
Tellurium kg 42 1 342 102 2 074 62 25 sy 1511 
Uranium (U) kg 11 200 616 268 10 238 526 448 11 448 645 784 10 139 569 540 
Zinc kg 976 308 1 330 709 1 094 701 1 549 004 1 187 828 1 652 270 1 089 060 1 510 538 
Total metals 9 749 519 12 172 744 11 752 573 10 551 279 
NONMETALS 
Asbestos t 531 232 721 516 234 730 520 238 060 535 231 870 
Barite t 65 4 907 61 6 556 61 7 021 52 4 932 
Gemstones kg 1212 1 032 459 1 420 336 886 975 990 
Graphite t x x x x x x 23 16 430 
Gypsum t 8 587 96 641 8 055 88 417 8 333 93 128 7 967 86 596 
Magnesitic dolomite t x Xx x x x x 167 24 774 
Marl t x x x x x x 1 14 
Mica t x X x x x x 21 9 447 
Nepheline syenite t 602 34 124 617 37 098 616 40 283 588 34 715 
Peat t 914 133 345 886 139 154 783 128 853 848 129 399 
Potash (K2O) t 8 517 1 287 086 8 855 1 424 344 8 165 1 263 763 7 891 1 180 497 
Potassium sulphate t X Xx x x x x 7 2 393 
Quartz t 1 880 37 972 1 689 38 409 1 668 36 567 1 736 36 146 
Salt t 12 244 300 723 10 957 270 369 12 289 316 235 11 514 286 765 
Serpentine t x x x x x x 3 443 
Soapstone, talc and pyrophyllite t 126 16 722 108 16 243 7433 14 896 107 14 876 
Sodium sulphate t 317 25 196 315 25 377 323 26 962 311 24 623 
Sulphur in smelter gas t 805 44 832 886 62 577 883 66 949 830 71 983 
Sulphur, elemental t 7 900 121 020 7 846 187 685 8 131 95 607 7 566 108 782 
Titanium dioxide U x x x Xx Xx x 617 262 279 
Tremolite t x x x Xx x x sad 54 
Zeolite t x x x x x x Bec 105 
Total nonmetals 2 648 122 2 906 085 2 700 203 2 528 155 
MINERAL FUELS 
Coal t 72 824 1 811 650 74 920 1 834 630 75 950 1 943 120 71 667 1 805 260 
Natural gas 000 m3 138 856 9 428 640 148 202 6 830 779 152 985 8 718 944 137 105 7 637 524 
Natural gas by-products m3 22 666 1 623 509 25 040 1 772 424 25 882 2 456 504 26 097 2 230 551 
Crude oil and equivalent m3 110 451 13379 045 114 372 15 321 005 116 832 19 008 526 68 331 9 541715 
Total fuels 26 242 844 25 758 838 32 127 094 25 648 804 
STRUCTURAL MATERIALS 
Clay products $ - 113 924 - 95 634 - 117 148 - 108 595 
Cement t 10 584 838 130 10 440 842 492 11 050 931 499 10 012 803 727 
Lime t 2 449 200 347 2 462 206 933 2 490 212 301 2 433 201 676 
Sand and gravel t 245 398 832 134 225 991 793 489 217 898 778 340 232 519 779 159 
Stone t 92 502 559 890 98 578 591 255 86 057 552 644 91 169 549 250 
Total structural materials 2 544 425 2 529 804 2 591 932 - 2 442 406 
Total all minerals 41 184 910 43 367 470 49 171 802 41 170 645 


Sources: Natural Resources Canada; Statistics Canada. 
—Nil;. . . Amount too small to be expressed; P Preliminary; x Confidential. 
Notes: Numbers may not add to totals due to rounding. Confidential values are included in totals. 
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TABLE 5. CANADA, VALUE OF MINERAL PRODUCTION, PER CAPITA VALUE 
OF MINERAL PRODUCTION, AND POPULATION, 1971-96 


Per Capita 
Value of 
Mineral Population 
Metals Nonmetals Structurals Fuels Total Production of Canada 

($ millions) ($) (000) 
1971 3 009 501 507 2014 6 031 273.81 22 026 
1972 3037 514 571 2 368 6 490 291.23 22 285 
1973 3 947 615, 678 Sheer 8 467 315.31 22 560 
1974 4 934 896 835 5 202 11 867 518.78 22 875 
1975 5 022 939 959 6 653 13°574 584.86 23 209 
1976 5 344 1 166 ih Kore 8 109 15 726 668.88 23 518 
1977 6 031 1 363 1 249 9 873 18 516 778.11 23 796 
1978 5 746 1 481 1 508 11-578 20 313 845.11 24 036 
1979 8 006 1 870 1 646 15h 7 26 638 1 097.25 24.277 
1980 9777 2531 1 624 17 944 31 875 1 296.10 24 593 
1981 8 841 2714 PEWS 19 046 32 378 1 300.32 24 900 
1982 6 953 2 105 eo 23 038 33 831 1 342.39 25 202 
1983 7 528 2021 1 836 ORE Way 38 539 1 513.95 25 456 
1984 8 897 2536 1 955 30 399 43 789 2703.72 25 702 
1985 8 745 2 736 2 128 31 120 44 730 1 724.23 25 942 
1986 8 819 2.523 2 341 18 763 32 446 1 238.21 26 204 
1987 10 962 2 381 2 744 20 274 36 361 1 369.53 26 550 
1988 13 608 2751 2 817 Wario 36 955 1374.05 26 895 
1989 13 982 2 706 2 860 19 785 39 333 1 436.61 27 379 
1990 12 500 2 529 2 760 22 990 40 778 1 467.31 27 791 
1991 10 462 2 407 2 376 19 945 35 190 1 251.42 28 120 
1992 10 210 2 239 2 234 20 901 35 584 1 246.72 28 542 
1993 8 871 2 147 eoale 23 214 36 545 1 262.48 28 947 
1994 9 750 2 648 2 544 26 243 41 185 1 407.75 29 256 
1995 te-173 2 906 2530 25 759 43 367 1 464.36 29 615 
1996p 144753 2 700 2 592 Bore. 49 172 1 641.04 29 964 


a SSS... ars 


Sources: Natural Resources Canada; Statistics Canada. 

P Preliminary. 

Notes: Beginning in 1986, bentonite, diatomite and sodium antimonate are reported in industrial 
minerals. Numbers may not add to totals due to rounding. 
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TABLE 6. CANADA, VALUE OF MINERAL PRODUCTION BY PROVINCE, TERRITORY AND MINERAL 
CLASS, 1996P 


Metals Industrial Minerals Mineral Fuels Total 


($000) (% of total) ($000) (% of total) ($000) (% of total) ($000) (% of total) 


Alberta 348 rede 486 442 9.2 25 052 Ol, 79.5 26 039 407 5310 
Ontario 4 140 785 35.2 1 420 722 26.8 82 105 0.3 5 643 612 nates) 
Saskatchewan 642 771 515 1 141 958 26 3 430 739 10.7 5 215 467 10.6 
British Columbia 1 526 486 VEO 462 893 8.7 2 258 839 7.0 4 248 218 8.6 
Quebec 2 183 670 18.6 1 136 326 PA\as _ - 3 319 996 6.8 
Manitoba 843 816 Wee 68 583 eS git Sill 0.3 1 023 909 al 
Newfoundland 902 957 Tet Sl Usk: 0.6 - 0.0 934 095 1.9 
New Brunswick 589 917 5.0 B10F531 5.9 24 310 0.1 924 758 1.9 
Northwest Territories 521 496 4.4 20 489 0.4 256 419 0.8 798 403 1.6 
Nova Scotia - - 205 899 3.9 391 573 ez 597 472 ee 
Yukon 400 328 3.4 3 760 Ox 18 981 Ot 423 069 0.0 
Prince Edward Island = - 3 395 0.1 - - 3 395 Mone 
Total Uh Tee Sirs 100.0 5 292 136 100.0 32 127 094 100.0 49 171 802 100.0 


Sources: Natural Resources Canada; Statistics Canada. 
— Nil; ... Amount too small to be expressed; P Preliminary. 
Note: Numbers may not add to totals due to rounding. 


ree 7. CANADA, VALUE OF MINERAL PRODUCTION BY PROVINCE, TERRITORY AND MINERAL 
LASS, 1995 


Metals Industrial Minerals Mineral Fuels Total 


($000) (% of total) ($000) (% of total) ($000) (% of total) ($000) (% of total) 


Alberta 348 Bare > 541 052 10.0 20 134 332 78.2 20 675 732 47.7 
Ontario 4 416 082 36.3 ilnoZOiooe 24.4 82 492 0.3 5 825 126 13.4 
Saskatchewan 483 705 4.0 1 293 615 23.8 2 803 072 10.9 4 580 392 10.6 
British Columbia 2 016 378 16.6 453 354 8.3 2 031 557 7.9 4 501 289 10.4 
Quebec 2 178 081 17.9 1 159 925 PAs - - 3 338 006 Tith 
Manitoba 857 774 7.0 73 501 1.4 90 728 0.4 1 022 003 2.4 
New Brunswick 670 695 Bs 325 569 6.0 24 410 0.1 1 020 674 2.4 
Newfoundland 846 407 7.0 31 891 0.6 — 0.0 878 299 2.0 
Northwest Territories 530 745 4.4 20 487 0.4 215 061 0.8 766 293 1.8 
Nova Scotia - - 202 154 See 357 607 1.4 559 761 eS 
Yukon Ww 2530 1.4 3 900 0.1 19 579 0.1 196 009 0.5 
Prince Edward Island = — 3 887 0.1 ~ - 3 887 

Total 12 172 744 100.0 5 435 889 100.0 25 758 838 100.0 43 367 470 100.0 


Sources: Natural Resources Canada; Statistics Canada. 
— Nil; ... Amount too small to be expressed. 
Note: Numbers may not add to totals due to rounding. 
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TABLE 8. CANADA'S WORLD ROLE AS A PRODUCER OF CERTAIN IMPORTANT MINERALS, 1995p 


Rank of Five Leading Countries 


World 1 2 3 4 5 
Canada C.I.S. Germany United States Israel 
Potash (K2O equivalent) 000 t 24 231 9 066 5 605 3 278 1 480 1 326 
(mine production) % of world total 37.4 eon UGHs 6.1 D0 
Canada FSU Niger United States Australia 
Uranium (U concentrates) t 33 573 10 426a 8 000 2 965 2 324 2 200 
(mine production) % of world total 31.1 23.8 8.8 6.9 6.6 
Canada China Australia Peru United States 
Zinc (mine production) 000 t 6 983 1121 930 930 689 678 
% of world total 16.1 UES 13.3 9.9 9.7 
United States Canada CIS Poland Saudi Arabia 
Sulphur, elemental 000 t Sion 10 400 7 846 3 754 2 349 1 720 
(mine production) % of world total 27.8 21.0 10.0 6.3 4.6 
C.I.S. Canada China Brazil Zimbabwe 
Asbestos (mine production) 000 t 2 37, 1 000 524 250 180 145 
% of world total 43.2 22.6 10.8 7.8 6.3 
Russia Canada New Caledonia Australia Indonesia 
Nickel (mine production) 000 t 1014 251 182 121 104 87 
% of world total 24.8 17.9 11.9 10.3 8.6 
Japan Canada Belgium China United States 
Cadmium (refined production) t 19 297 2 652 2349 1710 1 296 1 266 
% of world total Ushré 12.2 8.9 6.7 6.6 
United States Russia Canada China Australia 
Aluminum (primary metal) 000 t 19 701 3 375 2 790 2172 1 658 1 293 
% of world total 17.1 14.2 11.0 8.4 6.6 
Chile United States Canada Russia Indonesia 
Copper (mine production) 000 t 10 061 2 488 1 852 726 536 460 
% of world total 24.7 18.4 Ve eS) 46 
South Africa Russia Canada United States Japan 
Platinum group metals kg 287 093 189 200 69 600 16 963 6 900 2 580 
(mine production) % of world total 65.9 24.2 5.9 2.4 0.9 
United States China Canada Germany India 
Salt (mine production) 000 t 188 982 42 100 25 000 10 875 10 800 9 500 
% of world total 2200 tO.2 5.8 Bhi 5.0 
Australia South Africa Norway Canada India 
Titanium concentrates (ilmenite, 000 t 5 932e 2 210 1 080 830 815e 300 
rutile, slag) % of world total 37.3 18.2 14.0 1327 al 
FSU Zaire Zambia Canada Cuba 
Cobalt (shipments) t 20 608 5 000 3 981 2 800 2 016 1 561 
% of world total 24.3 19.3 13.6 9.8 7.6 
Mexico Peru United States Canada Chile 
Silver t 13 955 2 324 1 908 1 450 1 285 1 041 
% of world total 16.7 13.7 10.4 9.2 eo 
United States China Thailand Canada lran 
Gypsum (mine production) 000 t 98 607 16 600 11 000 8 533 8 463 8 230 
% of world total 16.8 al 8.7 8.6 8.3 
United States China Chile Canada Russia 
Molybdenum (Mo content) t 116 922 59 000 18 000 16 000 9522 4 500 
(mine production) % of world total 50.5 15.4 13.7 8.1 3.8 
South Africa United States Australia Canada China 
Gold (mine production) t 2 156 524 312 253 152 141 
% of world total 24.3 14.5 Ug ler/ 7.1 6.5 
Australia China United States Peru Canada 
Lead (mine production) 000 t 2 679 455 420 394 233 210 
% of world total 17.0 15o% 14.7 8.7 7.9 


Sources: Natural Resources Canada, from World Nonferrous Metal Statistics and the Canadian Minerals Yearbook, U.S. Geological Survey. 


e Estimated; P Preliminary. 


C.I.S.: Commonwealth of Independent States; FSU: former Soviet Union. 


a Includes uranium (tU) recovered by Elliot Lake producers from refinery/conversion facility wastes. 
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TABLE 9. CANADA, STAGE | TO STAGE IV, DOMESTIC EXPORTS OF MINERALS AND MINERAL 
PRODUCTS BY COMMODITY, 1994-96 


METALS 

Aluminum 

Antimony 

Bismuth 

Cadmium 

Calcium metal 

Chromium 

Cobalt 

Copper 

Gold 

Iron and steel 

Iron ore 

Lead 

Magnesium and magnesium 
compounds 

Molybdenum 

Nickel 

Niobium 

Platinum group metals 

Silver 

Tin 

Uranium and thorium 

Zinc 

Other metals 

Total metals 


NONMETALS 

Asbestos 

Barites and witherite 

Diamonds 

Graphite 

Gypsum 

Mica 

Nepheline syenite 

Peat 

Potash and potassium’ 
compounds 

Salt and sodium compounds 

Sulphur and sulphur compounds 

Talc, soapstone and pyrophyllite 

Titanium oxides 

Other nonmetals 

Total nonmetals 


STRUCTURALS 

Cement 

Clay and clay products 
Lime 

Sand and gravel 

Silica and silica compounds 
Stone 

Other structurals 

Total structurals 


FUELS 

Coal and coke 

Natural gas 

Natural gas by-products 
Petroleum 

Other fuels 

Total fuels 


Total mining domestic exports 
(including fuels) 


Total economy domestic exports 


Unit of 


Measure 


(000) 


kg 


1994 

(Quantity) ($000) 
eae 5 556 855 
1 376 1 574 
165 1 187 
1 960 BS 
6 302 2 945 
5 071 15 943 
4 126 230 728 
ae 2 361 570 
Me 3 626 602 
e% 701571531 
29 995 935 336 
af 266 225 
82 262 127 303 
9 103 63 256 
“ic 1 421 542 
145 010 
286 672 
16 297 
704 364 
te L761522 
2 421 150 
26 381 749 
ae 369 092 
13 4 426 
8 18 170 
95 842 
- 145 468 
19 11 846 
381 43 242 
5 273 974 
13 042 145 1 635 916 
4 809 462 225 
6 733 384 008 
ae 8 076 
70 888 152 357 
2 092 375 
5 697 017 
350 820 
ve Zoalet 
193 902 18 650 
376 13 841 
Ane 9 481 
72 406 
28 812 
517 131 
31614 2 161 225 
71 403 6 427 879 
8 756 223 
ane Alot tat 
146 238 189 977 
20 847 415 
53 443 312 
213 290 163 


Sources: Natural Resources Canada; Statistics Canada. 
—Nil;. . Not available or not applicable; P Preliminary. 
Note: Numbers may not add to totals due to rounding. 


1995 

(Quantity) ($000) 
- 6 793 932 
1 667 2 100 
204 1 475 
2 497 9 803 
4410 2 468 
4 245 14 077 
4 227 322 047 
awe 3 620 517 
2 904 428 
is 8 033 052 
28 706 919 961 
Pee 314 034 
98 783 197 307 
9 217 163 402 
eas 2 140 350 
1 197 18 008 
5 184 744 
336 601 
23 830 
687 317 
1 367 965 
3 045 909 
31 103 327 
be 356 475 
2 4 265 
Sec 19 146 
121 520 
. 186 919 
i 9 712 
340 42 309 
: 276 462 
13 813 235 1 765 113 
4 186 526 620 
7 814 559 743 
26 7 142 
88 038 200 307 
2 354 814 
6 430 547 
426 068 
Sia 36 989 
266 476 30 089 
1 899 17-377 
Ac 13 490 
84 257 
39 187 
647 457 
34 489 2 367 020 
79 022 5 649 076 
9 875 958 
Ke 14 247 651 
192 792 246 427 
23 386 132 
61 567 463 
248 440 788 


1996P 

(Quantity) ($000) 
one 6 332 074 
1 434 2 332 
141 VSt7 
1 722 8 198 
4570 3 655 
8 749 29 370 
5 120 385 335 
ihe 3 028 872 
3 524 722 
om 8 232 174 
27 920 966 421 
ae 430 761 
101 974 221 788 
NTA 71 562 
ae 2 339 044 
2 063 33 845 
eo 158 116 
407 897 
20 261 
me 960 516 
1 331 510 1 486 300 
3 476 880 
32 121 640 
og 353 188 
15 5 285 
ae 16 794 
132 208 
‘ 230 501 
U7e 9 516 
269 43 919 
: 289 033 
12 961 046 1 546 155 
4 959 543 287 
7 697 495 545 
26 7 607 
69 763 152 285 
2 534 517 
6 359 840 
506 873 
ec 41 809 
216 849 24 701 
1 428 11 844 
one 14 032 
92 851 
50 204 
742 314 
35 070 2 630 354 
80 117 7 432 768 
8 1 154 199 
Bee 17 040 110 
207 597 262 613 
28 520 044 
67 743 838 
258 418 390 
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TABLE 10. CANADA, STAGE | TO STAGE IV, IMPORTS OF MINERALS AND MINERAL PRODUCTS BY 


COMMODITY, 1994-96 


METALS 

Aluminum 

Antimony 

Bismuth 

Cadmium 

Calcium metal 

Chromium 

Cobalt 

Copper 

Gold 

Iron and steel 

lron ore 

Lead 

Magnesium and magnesium 
compounds 

Molybdenum 

Nickel 

Niobium 

Platinum group metals 

Silver 

Tin 

Uranium and thorium 

Zinc 

Other metals 

Total metals 


NONMETALS 

Asbestos 

Barites and witherite 

Diamonds 

Graphite 

Gypsum 

Mica 

Nepheline syenite 

Peat 

Potash and potassium 
compounds 

Salt and sodium compounds 

Sulphur and sulphur compounds 

Talc, soapstone and pyrophyllite 

Titanium oxides 

Other nonmetals 

Total nonmetals 


STRUCTURALS 

Cement 

Clay and clay products 
Lime 

Sand and gravel 

Silica and silica compounds 
Stone 

Other structurals 

Total structurals 


FUELS 

Coal and coke 

Natural gas 

Natural gas by-products 
Petroleum 

Other fuels 

Total fuels 


Total mining imports 
(including fuels) 


Total economy imports 


Unit of 


Measure 


(000) 


kg 
kg 


kg 


1994 


(Quantity) ($000) 


= 2 952 535 
2176 10 210 
100 1 536 
248 1 675 
53 579 35 659 
82 305 64 795 
1 235 45 725 
mt 1 501 123 
866 169 
oes 9 577 329 
5 318 228 136 
5c 311 589 
209 154 
3 988 


89 436 
34 716 
424 092 
19 102 
210 528 
104 143 
54 385 
188 637 
Sia 127 423 
Vc 5 404 063 
22 253 006 


1613 
610 911 


- 78 445 
15 1 734 
- 224 126 

274 451 

one 24 103 
3 10 056 
a 10 
868 


: 27 047 

1 636 234 364 
76 9 428 

53 12 430 

ali) ZR 190 949 
= 22 Se 

3 879 533 


126 448 

Be 672 898 

66 885 8 072 
576 6 309 
95 417 

93 539 

34 662 

1 037 345 


9 988 576 874 
667 84 970 
42 144 

6 873 901 

ae 672 438 


1995 


(Quantity) 


2 235 
71 

367 

44 420 
107 053 
1477 


6 000 


298 257 
4705 
1 658 
523 457 


2 097 
105 

51 

106 322 


52 883 
1 099 


11225 
525 
1 


($000) 


3 519 673 
13 413 

2 801 

1 373 

37 042 
97 526 
74 989 

1 954 864 
755 502 
10 339 150 
264 532 
333 149 


122 056 
73 481 
708 998 
19 412 
223 832 
WAI! SEs 
56 357 
170 830 
157 904 

6 054 541 
25 103 402 


74 965 
1 735 
186 687 
307 011 
21 082 
9 466 
78 

787 


29 275 
289 670 
15 053 

13 648 
214 640 
2 960 008 
4 124 105 


137 963 
686 099 
6 778 

10 553 
100 366 
99 216 
24 618 

1 065 593 


689 968 
45 855 
70 380 

7 846 677 

727 636 


1996P 


(Quantity) ($000) 


3 373 232 

2514 11 908 
its 2 020 

736 1 502 

43 548 34 585 
112 873 94 361 
Ue le 72 289 
: 1 660 834 

1 077 629 
‘ 10 240 957 
6 911 334 255 
Ne 493 239 
390 589 
3 686 


155 347 
38 652 
758 274 
15 864 
207 341 
125 664 
56 644 
248 005 
132 502 
6 285 136 
25 420 240 


1 275 
243 738 


Foc 75 188 
16 1 868 
- 191 117 
336 055 

ne 24 956 
4 10 501 
: 52 
764 


35 422 
325 241 
110 15 935 

58 15 282 

180 027 
3 104 878 
4 317 286 


152 564 
666 537 
5 054 

16 299 
109 715 
92 674 
20 565 

1 063 408 


36 640 
3 241 


757 333 
109 340 
70 210 

9 722 062 
734 448 


12 858 
1 905 


pO 


8 250 327 


9 380 516 


11 393 393 


a ELV ECE 


35 420 211 


39 673 616 


42 194 327 


Dh 


202 737 000 


225 629 195 


232 937 297 


ee ee eo 


Sources: Natural Resources Canada; Statistics Canada. e, 
. . Not available or not applicable; . . . Amount too small to be expressed; P Preliminary. 
Note: Numbers may not add to totals due to rounding. 
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TABLE 11. CANADA, CONSUMPTION OF FUEL AND ELECTRICITY 
IN THE MINERAL INDUSTRY,1 1994 


Unit Metals Industrials2 Total 
Coal 000 t 33 - oo 
$000 e273 - 2768} 
Gasoline 000 litres 14 625 15 366 29 991 
$000 6 444 7 238 13 682 
Fuel oil, kerosene, 000 litres 676 306 220 944 897 250 
diesel oil $000 137 986 66 377 204 363 
Liquefied petroleum 000 litres 108 039 16 202 124 241 
gas $000 22 330 3 101 25 431 
Natural gas 000 m3 110 900 Tea 883 671 
$000 13 065 60 968 74 033 
Other fuels3 $000 26 504 1 592 28 096 
Total value of fuels $000 207 602 139 275 346 877 
Electricity purchased million KWh 10 705 2 662 13 367 
$000 368 124 132 128 500 252 
Total value of fuels and 
electricity purchased, all 
reporting companies $000 575 726 271 403 847 129 


Sources: Natural Resources Canada; Statistics Canada. 

— Nil. 

1 Cement manufacturing, lime manufacturing, clay and clay products (domestic clays) are 
included in the mineral manufacturing industry. 2 Includes structural materials. 3 Includes 
wood, manufactured gas, steam purchased, and other miscellaneous fuels. 

Note: Numbers may not add to totals due to rounding. 


TABLE 12. CANADA, COST OF FUEL AND ELECTRICITY USED IN THE NON-FUEL MINERAL 
INDUSTRY,1! 1990-94 


Unit 1990 1991 1992 1993 1994 
METALS 
Fuel $000 270 811 263 207 212 635 194 325 207 602 
Electricity purchased million kWh 13 097 12 390 11 347 10 743 10 705 
$000 411 002 404 491 399 545 379 974 368 124 
Total cost of fuel and electricity $000 681 814 667 698 612 179 574 299 575 726 
INDUSTRIALS2 
Fuel $000 131 080 124 709 112 093 113 834 139 275 
Electricity purchased million kWh 2 842 2 453 2 485 2 459 2 662 
$000 114 151 114 471 118 004 121 610 132 128 
Total cost of fuel and electricity $000 245 232 239 180 230 096 235 444 271 403 
TOTAL MINERAL INDUSTRY 
Fuel $000 401 891 387 916 324 728 308 160 346 877 
Electricity purchased million kWh 15 939 14 843 13 832 13 202 13 367 
$000 525 153 518 962 517 549 501 583 500 252 
Total cost of fuel and electricity $000 927 046 906 878 842 275 809 743 847 129 


Sources: Natural Resources Canada; Statistics Canada. 

1 Cement manufacturing, lime manufacturing, clay and clay products (domestic clays) are included in the mineral manufacturing 
industry. 2 Includes structural materials. 

Note: Numbers may not add to totals due to rounding. 
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TABLE 13. CANADA, EMPLOYMENT IN THE MINERAL INDUSTRY, 
STAGE | — MINERAL EXTRACTION AND CONCENTRATING (TOTAL 


ACTIVITY),1 1961-96 


Crude Oil Total 
Metal Nonmetal Structural Non-Fuel and Non-Fuel 
Mines Mines Materials Mining Coal Natural Gas_ and Fuel 
SIC no. 061 062 081,082 061, 062 063 071 
081, 082 
(number) 

1961 58 591 11 003 57235 74 829 10 302 11 184 96 315 
1962 58 243 11 408 5 514 75 165 9 897 ih232 96 294 
1963 57 119 11 661 5 686 74 466 9 828 ila 28 FF 95 531 
1964 57 648 Lt 720 6 044 75 419 9 796 11 242 96 457 
1965 60 942 12 116 6 248 79 306 9 697 walt sa 77 100 820 
1966 61 670 12 422 6312 80 404 9 281 12 378 102 063 
1967 61 728 IRM OR As 507.29 80 584 8 981 oaths 102 678 
1968 63 369 13 673 5 836 82 878 8 427 133641 104 916 
1969 60 550 14 322 5 692 80 564 7 371 14 153 102 088 
1970 66 590 TS uOO 5 510 87 250 7 874 14 970 110 094 
1971 66 012 15105 5 328 86 445 8 069 15 896 110 410 
1972 61 994 14 866 5 154 82 014 8 704 16 604 LO fesee 
1973 66 134 15'391 51276 86 801 7 856 16 786 111 443 
1974 70 038 16 198 6 197 92 433 8 142 48155 118 730 
1975 69 161 13 703 6 382 89 246 8 416 18 053 aoa rai bs: 
1976 68 269 15 649 5 685 89 603 8 995 19 096 117 694 
1977 67 242 16 608 5 190 89 040 9 781 20 240 119 061 
1978 56 447 16 035 4 847 71 329 10 574 22 045 109 948 
1979 58 960 16 770 4 692 80 422 10 269 24 554 115 245 
1980 66 118 16 979 4 461 87 558 11 416 27 448 126 422 
1981 68 712 16 391 4 183 89 286 11 182 28 783 129 251 
1982 61 503 13 680 3 491 78 674 Ada tas 31 699 123 486 
1983 52 194 130170 3 403 68 767 11 646 33 418 113 831 
1984 52 683 13 698 3 560 69 941 11 905 33 944 115 790 
1985 48 672 12 974 3 941 65 587 12 076 38 720 116 383 
1986 46 487 12°3/6 4 887 63 750 10 747 34 936 109 433 
1987 45 496 12 181 5.738 63 415 10 406 33 855 107 676 
1988 48 277 11 679 5 917 65 873 11 122 33 762 110°757 
1989 49 405 11714 5 881 67 000 11 279 32 696 110 975 
1990 45 248 11515 5:376 62 139 VASOTT, 31 926 105 082 
1991 42 092 10 812 5 026 57 930 10 817 31 450 100 197 
1992 37 774 10 419 4 338 52/5511 9 726 27 678 89 935 
1993 34 746 10 500 4219 49 465 8 860 26 598 84 923 
1994 eC ECI<10) 10 627 5 300 49 307 9 013 27 963 86 283 
1995p 34 398 10 671 5 341 50 410 9 412 27 991 87 813 
1996f 34 155 10 188 4 905 49 248 9 549 27 482 86 279 


ae SS a 


Sources: Natural Resources Canada; Statistics Canada. 
SIC: Standard Industrial Classification, 1980. 

f Forecast; P Preliminary. 

1 Total activity includes sales and head offices. 

Note: Numbers may not add to totals due to rounding. 
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TABLE 14. CANADA, EMPLOYMENT IN THE MINERAL INDUSTRY, 
STAGE Il - SMELTING AND REFINING (TOTAL ACTIVITY),1 
1961-96 


Total 
Smelting 
Smelting/ Iron and Steel Total Primary Petroleum and 

Refining Mills Metals Refineries Refining 

SIC no. 295 291 291, 295 3611 

(number) 

1961 29 938 34 749 64 687 10 660 75 347 
1962 29 693 36 593 66 286 10 184 76 470 
1963 28 516 38 196 66 712 9 734 76 446 
1964 30 153 41 505 71658 9 547 81 205 
1965 31 835 44 274 76 109 8 976 85 085 
1966 34 237 45 999 80 236 8 996 89 232 
1967 34 764 44 203 78 967 9 147 88 114 
1968 34 710 44 634 79 344 9 091 88 435 
1969 33 376 42 954 76 330 8 765 85 095 
1970 37 298 49 169 86 467 14 725 101 192 
1971 36 445 49 601 86 046 14 506 100 552 
1972 33 829 49 758 83 587 14 376 97 963 
1973 32 396 53 008 85 404 14 843 100 247 
1974 35 249 54 253 89 502 15 967 105 469 
1975 clamor ae 54 003 89 580 15 624 105 204 
1976 34 246 51 978 86 224 15.105 101 329 
1977 35 647 52 709 88 356 16 464 104 820 
1978 32 652 56 669 89 321 18 958 108 279 
1979 32 869 59 167 92 036 18 037 110 073 
1980 36 137 61 238 97 375 18 743 116 118 
1981 38 011 56 543 94 554 21 325 115 879 
1982 3a5215 52.330 85 545 20.155 105 700 
1983 31 788 47 693 79 481 Hor 97 038 
1984 atroe 48 899 80 651 15 847 96 498 
1985 30 567 47 685 78 252 15 326 93 578 
1986 29 058 46 461 75*519 1280 88 806 
1987 29 397 46 493 75 890 13 252 89 142 
1988 30 099 48 259 78 358 13 358 91 716 
1989 30 651 46 738 77 389 13 881 91 270 
1990 30.573 39 120 69 693 13 820 83 513 
1991 28 817 38 126 66 943a 12 459 79 402 
1992 27 837 35 268 63 105a 11 032 74 137 
1993 26.175 33 327 59 502a 10 819 70 321 
1994 24 231 33 097 57 328a 10 262 67 590 
1995e 25 645 35 501 61 146a 9 325pr 70 471 
1996f or aol 36 423 63 544a 9 288Pr 72 832 


Sources: Natural Resources Canada; Statistics Canada. 

SIC: Standard Industrial Classification, 1980. 

e Estimated; f Forecast; pr Pro-rated. 

a Change is partially due to the reclassification of a unit from SIC 295 to SIC 296 effective 
May 1991. 

1 Total activity includes sales and head offices. 

Note: Numbers may not add to totals due to rounding. 
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TABLE 15. CANADA, EMPLOYMENT IN THE MINERAL INDUSTRY, 
STAGE Ill — SEMI-FABRICATION (TOTAL ACTIVITY),1 1961-96 


Total Non-Fuel 
Semi-Fabrication 


Miscellaneous 
Petroleum and Lubricating Oil 
Coal Products 


and Greases 


Total 
Semi-Fabrication 


SIC no.2 


1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995e 
1996f 


77 063 
80 606 
82 420 
87 843 
93 912 
98 602 
96 033 
96 375 
99 438 
96 144 
95 831 
107 109 
105 884 
109 818 
104 296 
103 411 
101 297 
107 234 
11 231 
105° 902 
103 192 
90 194 
86 814 
91 405 
94 515 
96 744 
99 963 
103 307 
101 419 
94 544 
87 091 
81 001 
79 389 
80 886 
85 880 
85 004 


1 
{ 
, 
{ 
, 
{ 
{ 
, 
{ 


369 


(number) 


581 
608 
635 
726 
531 
585 
546 
518 
532 
499 
561 
559 
fof 
954 
984 
982 
716 
683 
461 
532 
584 
Sat 
503 
521 
513 
SiS 
894 
161 
135 
000 
138 
390 
401 
415 
513 
997 


3612 


331 
352 
354 
373 
408 
424 
407 
397 
438 
423 
450 
478 
487 
514 
656 
602 
669 
712 
695 
798 
feo 
792 
857 
896 
900 
1 001 
1 002 
1 091 
1 029 
1 048 
1 046 
993 
1 864 
Ley ere 
1 706Pr 
1 699Pr 


FTES HAs: 
81 566 
83 409 
88 942 
94 851 
99 611 
96 986 
97 290 
100 408 
97 066 
96 842 
102 142 
107 128 
111 286 
105 936 
104 995 
102 642 
108 629 
112 387 
107 232 
104 505 
91 557 
88 174 
92 822 
95 928 
98 523 
101 859 
105 559 
103 583 
96 592 
89 275 
83 384 
82 654 
84 178 
89 099 
88 700 


Neen eee eee ————————eee ee 


Sources: Natural Resources Canada; Statistics Canada. 
SIC: Standard Industrial Classification, 1980. 


e Estimated; f Forecast; pr Pro-rated. 


1 Includes sales and head offices. 2 1970 SIC for years 1961-82. 


Note: Numbers may not add to totals due to rounding. 
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TABLE 16. CANADA, EMPLOYMENT IN THE MINERAL INDUSTRY, STAGE IV — METALLIC MINERAL 


MANUFACTURING (TOTAL ACTIVITY),! 1961-96 


Stamped, 
Structural Ornamental Pressed Hardware Other Total 
Metal Metal and Coated Tools and Heating Machine Metal Mineral 
Boilers Products Products Products Cutlery Equipment Parts Fabricating Manufacturing 
SIC no. 301 302 303 304 306 307 308 309 
(number) 

1961 4 709 14 231 10 641 21 156 9 135 Silon 7 756 15 249 88 014 
1962 4 886 14 802 11 640 23 606 10 223 5 349 8 603 16 283 95 392 
1963 5 350 14 212 12 459 24 024 Aaa h2 5 586 9179 16 627 98 549 
1964 5 429 14 602 12 808 25192 13 110 5 673 10 137 18 088 105 039 
1965 6 496 18 072 13 439 27 925 13 570 TAT 11 618 20 017 116 848 
1966 7 239 21 038 13 488 29 577 14 326 5 464 13 235 21 431 125 798 
1967 6 622 18 547 12 994 29 830 14 056 5 461 13 810 21 007 122 327 
1968 7 962 71:50 12 664 29 560 14 166 4 930 13 501 20 825 120 758 
1969 7 494 18 203 12 784 30 463 14 401 5 059 14 517 20 895 123 816 
1970 7 661 19 104 12 417 29 709 15 241 4 670 14 221 20 543 123 566 
1971 7 847 17 556 12 614 28 710 14 920 4 749 13 097 20 755 120 248 
1972 8 136 17 113 13 611 27 939 16 386 4 238 11731 21 504 120 658 
1973 8 013 18 164 13 937 30 026 18 819 4 453 10 138 22 494 126 044 
1974 8 681 20 020 14 470 31 276 20 234 4 930 10 936 23 663 134 210 
1975 10 211 19 101 15 241 30 273 18 990 4717 10 922 23 810 133 265 
1976 10 704 18 056 15 541 31 487 19 316 4977 10 764 23 704 134 549 
1977 9 660 17 209 14 800 30 888 17 867 4 538 10 762 23 298 129 022 
1978 9 124 16 759 165753 34 181 18 856 5 086 12 029 24 904 137 692 
1979 9 477 18 676 18 018 33 548 21 090 5 818 13 081 23 705 143 413 
1980 10 374 17 700 17 890 32 266 20 830 5 993 13 449 24 217 142 719 
1981 11 215 18 445 17 603 32 459 19 575 5 806 14 297 22 123 141 523 
1982 10 965 17 021 15 228 29 865 17 342 5317 13 083 18 167 126 988 
1983 5 413 18 437 S537 27 947 16 609 5 032 12 881 16 044 115 900 
1984 4 548 17 162 13 538 27 758 17 308 4 220 14 200 16 256 114 990 
1985 4 455 18 083 15 598 31 021 19 297 5 607 15 356 14 927 124 344 
1986 4 990 19 213 17 462 31 584 21 164 5 779 17 259 15 170 132 621 
1987 4 816 18 615 19 770 35 329 22 129 6 252 18 398 16 358 141 667 
1988 6 182 19 689 20 795 36 976 23 042 6 390 22 681 17 887 153 642 
1989 5 407 23 006 22 591 36 707 25 626 7 076 24 639 20 099 165 151 
1990 5 234 Pa PATE 21 075 33 665 22 475 6 112 24 271 19 298 153 407 
1991 5 081 18 667 19 885 30 348 21912 5 246 23 092 16 770 141 001 
1992 5 557 15 236 16 523 28 512 19 084 4 187 18 374 1oroika 122 785 
1993 5) PTT 14 769 14 554 28 396 20 051 4 463 18 840 14 442 120 792 
1994 5 167 15 342 14 484 29 518 21 716 4919 21 290 15 630 128 066 
1995e 4 350 14 372 14 309 26 766 17 933 4 832 29 323 22 116 134 001 
1996f 4 199 13 728 19 390 24 786 20 080 7 165 31 467 22 082 142 897 


Sources: Natural Resources Canada; Statistics Canada. 
SIC: Standard Industrial Classification, 1980. 

e€ Estimated; f Forecast. 

1 Total activity includes sales and head offices. 

Note: Numbers may not add to totals due to rounding. 


ee 
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TABLE 17. CANADA, AVERAGE WEEKLY WAGES AND HOURS WORKED (INCLUDING OVERTIME) FOR 
HOURLY RATED EMPLOYEES IN MINING, MANUFACTURING AND CONSTRUCTION INDUSTRIES, 


1990-96 


A TE In Er 


1990 


1991 


1992 


1993 


1994 


ee 88555 


MINING, QUARRYING AND 
OIL WELLS 


Average hours per week 
Average weekly wage ($) 


METALS 


Average hours per week 
Average weekly wage ($) 


MINERAL FUELS 


Coal 
Average hours per week 
Average weekly wage ($) 


Crude Petroleum and 
Natural Gas 

Average hours per week 

Average weekly wage ($) 


NONMETALS 


Average hours per week 
Average weekly wage ($) 


MANUFACTURING 


Average hours per week 
Average weekly wage ($) 


CONSTRUCTION 


Average hours per week 
Average weekly wage ($) 


38.2 
542.32 


38.2 
647.06 


37.9 
562.93 


37.3 
656.33 


36.8 
652.03 


36.7 
650.83 


1995 1996 
39.8 40.0 
892.29 908.43 
40.4 40.2 
1 028.53 1 054.44 
41.8 41.4 
959.12 971.2 
38.7 42.7 
1 019.65 1 038.95 
40.3 40.0 
818.02 816.78 
38.5 38.4 
623.41 640.94 
37.3 37.8 
693.39 690.09 


ee ee ee ee ee 


Source: Statistics Canada. 
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TABLE 18. CANADA, CRUDE MINERALS TRANSPORTED BY CANADIAN 
RAILWAYS, 1993-95 


1993 1994 1995 
(000 tonnes) 


METALLIC MINERALS 


Iron ores and concentrates 30 263 37 570 38 660 
Alumina and bauxite 6 064 5 180 4 683 
Nickel and nickel-copper ores and concentrates 3 042 Zeon 2 955 
Zinc ores and concentrates 1 247 1 YAS 1 435 
Copper ores and concentrates 958 935 1 007 
Lead ores and concentrates 184 170 186 
Metallic ores and concentrates, n.e.s. Za 167 219 
Total 41 878 47 652 49 144 


NONMETALLIC MINERALS 


Potash (KCl) 10 192 avalide 13 025 
Gypsum 4 380 A555 -3 351 
Sulphur, n.e.s. 2 789 3 829 4 657 
Sulphur, liquid 1 616 1 460 1 742 
Salt, rock 1 550 1 687 ee 
Limestone, n.e.s. 1158 1 145 TETAS 
Phosphate rock 967 753 987 
Sodium carbonate 451 424 376 
Nepheline syenite 324 328 310 
Sodium sulphate 287 257 Zac 
Limestone, industrial 269 147 190 
Sand, industrial 173 184 Wis 
Clay 89 85 102 
Nonmetallic minerals, n.e.s. 100 104 118 
Salt, n.e.s. 101 114 86 
Limestone, agricultural 70 83 114 
Stone, n.e.s. hou 91 45 
Abrasives, natural 8 10 4 
Barite 8 6 3 
Silica 2 2 2 
Asbestos eee 10 1 
Sand, n.e.s. 3 one 

Peat and other mosses 2 3 - 
Total 24 690 27 994 2oL5G 


MINERAL FUELS 


Coal, bituminous 33 199 Ste) 7AGH 38 516 
Coal, lignite 1 000 i ves 917 
Natural gas and other crude 

bituminous substances 49 58 43 
Oil, crude 22 8 1 
Coal, n.e.s. - - 1 288 
Total 34 271 36 930 40 765 
Total crude minerals 100 839 WASHES 118 444 


Total revenue freight! moved by 
Canadian railways 224 007 253 623 253 685 


Crude minerals as a percentage 
of total revenue freight 45.0 44.4 46.7 


Source: Statistics Canada. 

— Nil;. . . Amount too small to be expressed; n.e.s. Not elsewhere specified. 

1 Revenue freight refers to a local or interline shipment from which earnings accrue to a carrier. 
Note: Numbers may not add to totals due to rounding. 
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TABLEAU 20. CANADA : MINERAUX BRUTS CHARGES ET DECHARGES DANS LES PORTS CANADIENS 
POUR LE COMMERCE MARITIME INTERNATIONAL, DE 1993 A 1995 


Se rene ee ee 


FNIW FIRILSNGNLT UNS ANAAY = YL 


=> 


1993 1994 1995 
Charges Déchargés Chargés Déchargés Charges Déchargés 
I 
(tonnes) 
MINERAUX METALLIQUES 
Minerais et concentrés de fer 27 302 851 6 225 081 31 546 345 6 632 357 30 691 324 6 699 449 
Minerais et concentrés d'aluminium 56 640 2 708 218 1 021 2 790 712 31 220 2 446 881 
Minerais et concentrés de plomb et de zinc 681 955 285 744 601 580 388 259 783 640 415 720 
Minerais et concentrés de cuivre et de nickel 917 920 234 293 670 937 255 328 939 185 168 953 
Autres minerais et produits de métaux 
communs 1 397 088 340 882 1 301 678 361 250 1 555 330 400 049 
ee ee ee ee eS eee 
Total, minéraux métalliques 30 356 454 9 794 218 34 121 561 10 427 906 34 000 699 10 131 052 
MINERAUX NON METALLIQUES 
Calcaire 2 362 180 2 663 411 2 875 794 2 814 057 2 815 335 3 602 497 
Sable et gravier 706 779 1 710 088 918 918 1 414 958 787 134 1 419 895 
Gypse 5 629 219 290 415 6 133 164 316 916 5 857 472 271 811 
Sel 3 144 915 655 322 3 447 962 878 756 2 412 967 1 127 848 
Soufre 3 011 867 482 3 849 700 - 4 879 719 176 
Potasse 4 524 907 6 558 6 311 041 10 727 6 508 978 20 
Autres minéraux non métalliques (y compris 
les argiles, les agglomérés de charbon, 
les graisses et le bitume) 2 569 221 2 638 689 2 891 011 2 722 029 3225 573 2 830 985 
Se EE ere 
Total, minéraux non métalliques 21 949 088 7 964 965 26 428 590 8 157 443 17 027 237 3 959 029 
COMBUSTIBLES 
Charbon et coke 28 191 082 9 024 932 31° 626;5 17 9 802 904 33 984 947 10 396 728 
Pétrole brut 921 273 20 938 720 2 246 574 23 797 499 5 630 238 25 653 074 
Autres combustibles = - _ - - - 
ee ee ee ee SS Se ee 
Total, combustibles 29 112 355 29 963 652 33 873 091 33 600 403 39 615 185 36 049 802 
ee Se eee 
Total, minéraux bruts 81 417 897 47 722 835 94 423 242 52 185 752 90 643 121 50 139 883 
oe ee 
Total, tous les produits? 152 161 869 72 009 073 169 462 571 77 840 797 176 539 763 83 175 680 
Minéraux bruts exprimés en pourcentage 
de tous les produits 53,5 66,3 5 7/ 67,0 Sis 60,3 


nee nn ne ter steesaasesete= me ster es TE 


Source : Statistique Canada. 
—:néant. 


1 Comprend les minéraux métalliques, les minéraux non métalliques et les combusti 


ports canadiens. 
Remarque : Les chiffres ont été arrondis. 


bles ainsi que toutes les autres cargaisons chargées et déchargées dans les 


=> 


a9 AWel 


2661 IJ 


TABLEAU 19. CANADA : MINERAUX BRUTS CHARGES ET DECHARGES (NAVIGATION AU CABOTAGE), EN 1995 


Minéraux chargés 


Minéraux déchargés 


Atlantique Saint-Laurent Grands Lacs Pacifique Total Atlantique Saint-Laurent Grands Lacs Pacifique Total 
(tonnes) 

MINERAUX METALLIQUES 
Minerais et concentrés de fer - 6 818 586 58 478 = 6 877 064 - 1 277 598 5 599 468 - 6 877 066 
Minerais et concentrés d'aluminium - 33 924 = _ 33 924 - - 33 924 = 33 924 
Minerais et concentrés de plomb et 

de zinc = = a = = = = = — - 
Autres minerais et concentrés - 2 307 761 231 852 - 2 589 613 - 2 334 786 254 827 - 2 589 613 
Total, minéraux métalliques = 9 210 271 290 330 = 9 500 601 - 3 612 384 5 888 219 - 9 500 603 
MINERAUX NON METALLIQUES 
Sel 757 287 - 1 863 900 9 000 2 630 187 360 976 1 311 086 949 125 9 000 2 630 187 
Calcaire 33 706 75 120 1 141 187 937 161 2 187 174 33 706 - 1 216 307 937 161 2 187 174 
Sable et gravier 137 428 5716 262 711 1 002 859 1 408 714 143 144 - 262 711 1 002 859 1 408 714 
Gypse 605 424 - - - 605 424 67 808 318 216 219 400 - 605 424 
Potasse - = 38 368 - 38 368 - 14 108 24 260 - 38 368 
Soufre = = = = = = = = - - 
Autres produits minéraux (y compris les 

argiles, les agglomérés de charbon, 

les graisses et le bitume) 538 655 267 574 1 733 094 303 594 2 842 917 548 065 742 658 1 248 599 303 594 2842 916 
Total, minéraux non métalliques 2 072 500 348 410 5 039 260 2 252 614 9 712 784 1 153 699 2 386 068 3 920 402 2 252 614 9 712 783 
COMBUSTIBLES 
Charbon et coke ~ 26 157 1 386 528 - 1 412 685 - 58 318 1 354 367 - 1 412 685 
Pétrole brut = = = = = = = = = - 
Total, combustibles - 26 157 1 386 528 - 1 412 685 - 58 318 1 354 367 - 1 412 685 
Total, minéraux bruts 2 072 500 9 584 838 6 716 118 2 252 614 20 626 070 1 153 699 6 056 770 11 162 988 2 252 614 20 626 071 
Total, tous les produits1 5 731 489 13 764 959 15 258 161 15 615 266 50 369 875 5 798 229 15 145 655 13 806 214 15 619 777 50 369 875 
Minéraux bruts exprimés en pour- 
centage de tous les produits 36,2 69,6 44,0 14,4 40,9 19,9 40,0 80,9 14,4 40,9 


Source : Statistique Canada. 
—:néant. 


1 Comprend les minéraux métalliques, les minéraux non métalliques et les combustibles ainsi que toutes les cargaisons chargées et déchargées lors d'une navigation au cabotage. 


Remarque : Les chiffres ont été arrondis. 
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TABLEAU 8. POSITION QU'OCCUPE LE CANADA DANS LE MONDE COMME PAYS PRODUCTEUR DE CERTAINS MINERAUX 
UMPORTANTS, “EN sto06tpht clu no Se nae ane gen see nn 


Production 
mondiale Ordre des cin 
1 2 3 4 5 
Canada CEI Allemagne Etats-Unis Israél 
Potasse (équivalent de K2O) milliers de t 24 231 9 066 5 605 3 278 1 480 1 326 
[production des mines] % du total mondial 37,4 23,1 13,5 6,1 S}5) 
Canada Ex-U.R.S.S. Niger Etats-Unis Australie 
Uranium (concentrés d'U) t 33 573 10 426a 8 000 2 965 2 324 2 200 
[production des mines] % du total mondial 3151 23,8 8,8 6,9 6,6 
Canada Chine Australie Pérou Etats-Unis 
Zinc (production des mines) milliers de t 6 983 1121 930 930 689 678 
% du total mondial 16,1 UcHe 13,3 9,9 9,7 
Etats-Unis Canada CEI Pologne Arabie Saoudite 
Soufre élémentaire milliers de t 37 371 10 400 7 846 3 754 2 349 1 720 
(production des mines) % du total mondial 27,8 21,0 10,0 6,3 4,6 
CEI Canada Chine Bresil Zimbabwe 
Amiante (production des mines) milliers de t 2 317 1 000 524 250 180 145 
% du total mondial 43,2 22,6 10,8 7,8 6,3 
Nouvelle- 
Russie Canada Calédonie Australie Indonésie 
Nickel (production des mines) milliers de t 1014 251 182 121 104 87 
% du total mondial 24,8 17,9 11,9 10,3 8,6 
Japon Canada Belgique Chine Etats-Unis 
Cadmium (produits affinés) t 19 297 2 652 2349 1710 1 296 1 266 
% du total mondial Wey 12,2 8,9 6,7 6,6 
Etats-Unis Russie Canada Chine Australie 
Aluminium (métal de premiere milliers de t 19 701 3 375 2790 2172 1 658 1 293 
fusion) % du total mondial 17,1 14,2 11,0 8,4 6,6 
Chili Etats-Unis Canada Russie Indonésie 
Cuivre (production des mines) milliers de t 10 061 2 488 1 852 725 536 460 
% du total mondial 24,7 18,4 tne 553 4,6 
Afrique du Sud Russie Canada Etats-Unis Japon 
Métaux du groupe platine kg 287 093 189 200 69 600 16 963 6 900 2 580 
(production des mines) % du total mondial 65,9 24,2 5,9 2,4 0,9 
Etats-Unis Chine Canada Allemagne Inde 
Sel (production des mines) milliers de t 188 982 42 100 25 000 10 875 10 800 9 500 
% du total mondial 22,3 1352 5,8 557 5,0 
Australie Afrique du Sud Norvege Canada Inde 
Concentrés de titane (ilménite, rutile, milliers de t 5 932e 2 210 1 080 830 815e 300 
scories) % du total mondial 37,3 18,2 14,0 13,7 5,1 
Ex-U.R.S.S. Zaire Zambie Canada Cuba 
Cobalt (expéditions) t 20 608 5 000 3 981 2800 2 016 1 561 
% du total mondial 24,3 19,3 13,6 9,8 7,6 
Mexique Pérou Etats-Unis Canada Chili 
Argent t 13 955 2 324 1 908 1450 1 285 1041 
% du total mondial 16,7 ; TOs 10,4 9,2 730 
Etats-Unis Chine Thailande Canada lran 
Gypse (production des mines) milliers de t 98 607 16 600 11 000 8 533 8 463 8 230 
% du total mondial 16,8 alive 8,7 8,6 8,3 
Etats-Unis Chine Chili Canada Russie 
Molybdéne (teneur en Mo) t 116 922 59 000 18 000 16 000 9 522 4 500 
[production des mines] % du total mondial 50,5 15,4 13,7 8,1 3,8 
Afrique du Sud Etats-Unis Australie Canada Chine 
Or (production des mines) t 2 155 022 524 312 253 152 141 
% du total mondial 24,3 1455 qlee Tyt 65 
Australie Chine Etats-Unis Pérou Canada 
Plomb (production des mines) milliers de t 2 679 455 420 394 233 210 
% du total mondial 17,0 iS }rE 14,7 8,7 7,9 


Sources : Ressources naturelles Canada, a partir de The World Nonferrous Metal Statistics et |'Annuaire des minéraux du Canada; Geological Survey des Etats-Unis. 
% : pourcentage; apr : données provisoires; & : estimation; kg : kilogramme; Mo : molybdene; t : tonne; U : uranium. 


CEI : Communauté des Etats indépendants. 
a Comprend les tonnes d'uranium (tU) récupérées par les producteurs d'Elliot Lake a partir des installations d'enrichissement et de conversion des déchets. 
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TABLEAU 3. PRIX DES METAUX, EN 1997 


Janvier Février Mars Avril Mai Juin Juillet Aott 
CUIVRE 
Electrolytique, prix au comptant pour la catégorie «A» 
ala LME, ¢ US 110,417 116,141 109,803 108,420 114,025 118,508 Udlikealisy2 102,088 
PLOMB 
Comptant a la LME, ¢ US 31,383 29,925 31,483 29,124 28,042 21,813 28,754 27,567 
ARGENT 
Handy & Harman, ¢ US/oz troy 476,386 508,763 519,875 476,409 475,881 474,595 435,954 451,357 
ZINC 
Amérique du Nord, haute teneur spéciale, ¢ US Sooo 59,263 62,687 61,973 64,938 66,119 73;255 79,150 
OR 
Londres, cours cotés en aprés-midi, $ US/oz troy Shs), OS 346,583 351,808 344,473 343,840 340,757 324,104 324,010 
NICKEL 
Comptant a la LME, $ US 3,208 3,508 3,582 3,318 3,394 3,204 3,101 3,067 
PLATINE 
Londres, cours cotés en aprés-midi, $ US/oz troy 359,652 364,938 379,474 371,080 389,088 430,762 415,565 425,175 
ALUMINIUM 
Comptant a la LME, ¢ US 71,469 71,668 74,007 70,826 73,720 71,103 72,212 77,590 


Source: Metals Week. 


¢ US : cent américain; $ US : dollar américain; $ US/oz troy : dollar américain l'once troy; LME: Bourse des métaux de Londres. 


Remarques : Sauf indication contraire, les prix sont exprimés en livres. La moyenne du taux de change aux Etats-Unis est de 1,349 pour janvier, 1,355 pour février, 1,372 


pour mars, 1,394 pour avril, 1,381 pour mai, 1,384 pour juin, 1,377 pour juillet et 1,390 pour aodt. 
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TABLEAU 2. PRODUIT INTERIEUR BRUT REEL DES INDUSTRIES ASSOCIEES A LA FABRICATION DE PRODUITS MINERAUX AU CANADA, 
AU COUT DES FACTEURS EN PRIX DE 1986, SUR UNE BASE ANNUELLE ET TRIMESTRIELLE (PRIX DESAISONNALISES EN TAUX ANNUELS), 


DE 1995 A 1997 


Variations en 


pourcentage 
1995 1996 1996 1996 1996 1996 1997 2¢ trim. de 1997 
Industrie Année Année 2° trim. 3@ trim. 4¢ trim. 1" trim. 2¢ trim. 2¢ trim. de 1996 
nnn ee UEEEEE=SIIEIIEIE EEE SEINE SSSR 
(millions de dollars) 

INDUSTRIE DE METAUX DE 
PREMIERE FUSION 7 615,5 7911,2 7 854,0 8 008,4 8 014,6 7 943,5 7 958,7 1,3 
Acier de premiere fusion 2 745,9 2 818,9 2 833,8 2 861,7 2 822,3 2 833,3 2 824,1 —0,3 
Tubes et tuyaux d'acier 649,1 717,0 712,9 731,4 742,1 732,8 782,4 9,7 
Fonderies de fer 417,4 368,0 364,5 382,4 365,8 37357, 373)7 Pane 
Fonte et affinage de métaux non 

ferreux 2919,4 3 070,0 3 038,8 3 073,6 3 118,9 3 056,6 2 979,0 —2,0 
INDUSTRIE DE FABRICATION 
DE PRODUITS MINERAUX 
METALLIQUES 6 315,9 6 467,4 6 357,2 6 513,8 6 689,4 6 767,4 6 949,9 9,3 
Chaudiéres génératrices et 

échangeurs thermiques 1 092,4 1 107,2 1 089,7 1 098,8 i AKG laze 1 095,2 1 144,4 5,0 
Produits minéraux métalliques 

d'ornements et d'architecture 595,6 639,2 633,9 665,8 671,0 675,5 686,7 8,3 
Produits minéraux meétalliques 

emboutis, matricés et enrobés 1 354,0 1357.2 1 347,5 1 385,4 1 405,8 1 424.5 1 466,2 8,8 
Fils et produits tréfilés 530,7 516,4 501,1 late 528,6 552,3 571,9 14,1 
Articles de quincaillerie, outils et 

coutellerie 954,6 1 015,8 991,5 1 008,8 1 085,0 1 075,4 1 087,8 9,7 
Appareils de chauffage 179,8 188,4 189,0 190,2 190,0 203,3 PANT 12,0 
Ateliers d'usinage 923,8 954,3 928,5 943,6 1 009,2 1 036,5 1 040,5 len 
Autres produits minéraux métalliques 685,0 688,9 676,0 703,7 698,0 704,7 740,7 9,6 
INDUSTRIE DE FABRICATION 
DE PRODUITS MINERAUX NON 
METALLIQUES 2 506,5 2 593,3 2 555,1 2 694,4 2711,6 2 699,1 2729,5 6,8 
Ciment 381,4 394,5 385,1 420,6 427,8 447,6 426,4 10,7 
Produits de béton 317,9 298,3 297,8 306,2 311,0 280,2 287,1 -3,6 
Béton prét a l'emploi 387,1 396,9 389,2 425,5 401,9 375,7 407,0 4,6 
Verre et produits en verre 614,9 651,9 641,9 660,7 674,8 672,4 696,4 8,5 
Divers produits minéraux non 

métalliques 745,7 788,2 TATA 813,5 829,4 850,9 848,5 9,2 


i 


Source : Statistique Canada, n° du catalogue 15-001-XPB. 
trim. : trimestre. 
Remarque : Les chiffres ont été arrondis. 
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TABLEAU 1. PRODUIT INTERIEUR BRUT REEL DE L'INDUSTRIE AU CANADA, AU COUT DES FACTEURS EN PRIX DE 1986, SUR UNE BASE 
ANNUELLE ET TRIMESTRIELLE (PRIX DESAISONNALISES EN TAUX ANNUELS), DE 1995 A 1997 


Variations en 


pourcentage 
1995 1996 1996 1996 1996 1996 1997 2@ trim. de 1997 
Secteur de l'industrie Année Année 2 trim. 3 trim. 4@ trim. 12 trim. 22 trim. 2® trim. de 1996 
(millions de dollars) 
ENSEMBLE DE L'ECONOMIE 542 006,6 atoy! il iitehts: 547 836,2 552 780,5 558 029,2 562 983,2 569 296,5 3,9 
Secteur commercial 
Agriculture 11 440,9 11 877,5 11 933,6 11 881,2 11 900,4 11 664,4 11 613,2 —2,7 
Péche et piégeage 817,8 786,6 790,3 797,0 7Oore 765,2 741,6 -6,2 
Exploitation forestiére 2759 ,4 2 676,3 2 628,1 2 647,3 2 699,3 Zale 2 430,7 -7,5 
Mines, carriéres et puits 
de pétrole 23 604,5 24 390,4 23 781,8 24 560,5 24 784,4 24 588,8 24 851,3 4,5 
Industrie miniére 6 006,4 6 180,7 6 128,7 6 209,1 6 102,0 6 024,9 6 024,1 —1,7 
Mines d'or 1 529,1 1 651,0 1 636,5 1 632,0 sOS Vel 1 601,3 1 608,9 -1,7 
Mines de fer 461,8 445,7 386,2 462,9 464,5 472,1 506,2 SHIEL, 
Autres mines de métaux 2 136,9 2 207,9 2 244.4 2 242,0 2 081,9 PLEAS 1 944.8 -13,3 
Mines d'amiante 88,6 83,1 81,5 82,4 87,1 79,0 81,8 0,4 
Mines de sel 152,2 172,9 174,1 174,0 176,0 188,9 17055 -2,1 
Autres mines de non-métaux 637,8 599,9 553,6 SUAS} 659,1 626,4 633,9 14,5 
Mines de charbon 1000,0 1 020,2 105253 1 0455 982,3 940,3 1 078,1 2,5 
Pétrole brut et gaz naturel 14 7485 15 176,6 15 061,9 15 225,9 15 491,1 15 452.8 15,217.6 1,0 
Carriéres et sabliéres 511,9 475,1 454,6 470,4 489,6 497,1 481,2 5,9 
Services reliés a l'extraction 
des minéraux PIRSICY (ATE 2 558,0 2 136,5 2 655,2 ELON? 2 614,0 3 128,4 46,4 
Fabrication 102 333,8 103 644,4 102 692,4 104 707,6 105 345,4 106 915,1 108 411,5 5,6 
Construction 27 221,4 26 685,9 26 582,9 26 702,2 26 861,9 27 410,3 28 196,1 6,1 
Transport et entreposage 23 931,9 24 240,3 23 928,1 24 374,3 24 657,0 24 886,5 25 302,4 57 
Communications 22 832,8 24 391,9 amine 24 614,5 25 055,2 COE 25 892,0 7,4 
Autres services publics 16 819,1 ee PAW 17 145.8 17 359,6 17 310,7 17 089,1 lie Silvio 1,0 
Commerce de gros Soils 34 641,7 34 183,3 34 991,3 35 851,8 37 020,8 38 278,1 12,0 
Commerce de détail 32 322,0 S25 S/at 32 226,4 S2t5Si1c5 32 990,1 33 660,4 34 183,5 6,1 
Finances, assurances et biens 
immobiliers 85 659,9 88 610,6 88 179,5 88 659,8 90 097,4 90 232,6 91 036,5 ae 
Services aux collectivités, aux 
entreprises et aux personnes 67 299,1 69 489,8 69 298,4 69 363,2 70 270,3 71 350,5 71 999,8 3,9 
Secteur non commercial 
Services gouvernementaux 32 690,3 31 358,7 31 556,5 31 246,4 31 131,8 30 894,8 30 665,1 —2,8 
Services aux collectivités et 
aux personnes 54 810,5 54 467,6 54 631,3 54 244,7 54 218,1 54 301,4 54 331,0 -0,5 
Autres industries et services non 
commerciaux 4 291,7 4 100,0 4 160,8 4 099,3 4 090,2 4 104,7 4 046,1 —2,8 


Source : Statistique Canada, n° du catalogue 15-001-XPB. 
trim. : trimestre. 
Remarque : Les chiffres ont été arrondis. 
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TABLEAU 1. DEPENSES D'EXPLORATION MINERALE AU CANADA, PAR PROVINCE ET TERRITOIRE, DE 1986 A 1997 
EN DOLLARS COURANTS 


Exploration sur le terrain seulement 


Exploration totale1 


FINIW FIRLSNGNLT UNS AINAFA = CE 


> 


ahs a wel 


> 


Zool AG 


Province / territoire 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996epr 1997pr 
(millions de dollars) 

Terre-Neuve 12,3 ea fet Sav 36,2 23;3 Zed A 8,9 12,4 7 ea 91,2 rss 
Nouvelle-Ecosse 17,2 41,6 46,7 21,4 11,0 4,5 3,3 iS Aer. 2,8 5,8 6,7 
Nouveau-Brunswick 10,8 9,1 13,8 13,6 16,5 15,8 122 1451 10,0 12,7 16,1 15,9 
Québec 241,4 415,5 328,2 185,0 196,4 138,1 94,1 106,1 130,3 123,4 128,3 115,8 
Ontario 136,8 308, 1 343,6 217,8 152,6 109,7 77,4 75,6 113,0 129,7 177,9 189,6 
Manitoba 26,3 40,0 30,0 37,0 41,2 29,7 32,0 27,4 40,5 32,6 40,1 41,7 
Saskatchewan 36,8 63,5 61,1 63,3 42,2 31,5 25,9 53,1 50,6 43,8 45,0 58,7 
Alberta 3,0 PRS 4,3 6,2 10;7 6,6 5,4 ieee: 9,4 10,6 13,6 11:8 
Colombie-Britannique 63,1 142.6 196,8 186,6 226,5 13537, 71,6 66,0 85,0 79,4 16,5 126,3 
Yukon 27,9 29,0 38,6 fee 18,4 16,5 9,7 19,2 25.7 39,3 54,9 57,9 
Territoires du Nord-Ouest 35,8 59,0 66,5 45,7 36,0 31,0 42,7 100,7 149,5 Voie 183,2 178,8 
Exploration sur le terrain 

(excluant les frais 

généraux) 611,4 1 138,6 1 167,3 703,5 660,3 439,2 323,5 410,1 540,5 608, 1 n.d. n.d. 
Exploration totale2 

(incluant les frais 

généraux) (2353 1 300,0 1 350,0 827,9 774,7 531,8 385,3 477,3 628,1 717,6 872,6 876,0 


am 


Source : Relevé fédéral-provincial auprés des sociétés d'exploration et d'exploitation miniére. 
epr : estimations provisoires; n.d. : non disponible; Pr : prévisions. 
1 La catégorie «Exploration totale» comprend les frais généraux connexes. 2 Pour les années allant de 1986 a 1988, les totaux incluant les frais généraux ont été calculés 


en multipliant les dépenses d'exploration sur le terrain par le rapport de dépenses totales a dépenses sur le terrain de Statistique Canada. 
Remaraue : Les chiffres ont été arrondis. 
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